
FINAL

PM10 STATE IMPLEMENTATION PLAN
FOR THE HAYDEN GROUP lAREA

OFFIcE OF AIR QUALITY
ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY
2005 NoRTH CENTRAL, PHoENIx, ARIZONA 85004

SEPTEMBER 1989

PREPARED BY





2.1
2.1.1
2.1.2
2.2
2.2.1
2.2.2
2.2.3
2.3
2.3.1
2.3.2
2.3.3

3.0

3.1
3.1.1
3.1.2
3.1.3
3.1.4
3.2
3.2.1
3.2.2

3.2.3
3.2.4
3.2.5
3.2.6

TABLE OF CONTENTS

Table of Contents . . . . . . . . . . . . . . . . . . . i
Tables . . . . iv’Figures . . . . . . . . viAppendices . viiAcronyms . . . . .

viii

Executive Suin1narT
. 1

Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Purpose .

Background . . . . . .

Data Base Development . . . . . . . . . . . . . . . . . . . . . . . . . .

Air Quality . .

Existing Air Quality Data
Special PM1O Monitoring for SIP
Receptor Modeling Data Base
Receptor Model Selection
Ambient Profile Development
Source Profile Development
Dispersion Modeling Data Base
Model Selection .

Emission Inventory .

Meteorological Data .

35

35
35
36
40
40
44
44

45
46
46
47
49

1.0

1.1
1.2
1.3
1.3.1
1.3.3
1.3.4
1.4
1.5

2.0

Study Area Definition
Climate .

Population
Economic Status
General SIP Approach
Plan Contents

13

13
13
14
18
18
18
19
19

21

21
21
23
23
23
24
28
31
31
31
33

CMB Results and Model Validation

Analytical and CMB Results ......... .
Measured Particulate Mass Concentrations . .
Ambient Particulate Chemistry
Elemental Composition of Source Profiles . . . .
Source Impacts . . . . . . . . . . . . . .
CMB Model ‘Talidation . .

Quality of CMB Results .

Meteorological and Site Dependence of Source
Contributions .

Particle Size Dependence .. .. .

Source Variability . . . . . . . . . . . . .
Major Source Impacts
Large Chi Square Values and Unexplained Mass

1



4.0 Reconciliation of Receptor/Dispersion Model Results 51

4.1 Preliminary Dispersion Modeling . . . . ... . .. . . . . . 51

4.2 ModelReconciliation 51

4.3 Summary of Model Reconciliation Analysis 59

5.0 Base Year Dispersion Modeling ..................... 65

5.1 24—hour Design Concentration . . . 67

5.2 Annual Arithmetic Mean Design Concentration ........ 67

6.0 Control Strategy Alternatives — P1(10 ............... 68

6.1 Emission Reductions Needed to Attain NAAQS 68

6.1.1 24—hour Maxima . . . . . . . . . . . . • 69

6.1.2 Annual Arithmetic Mean 69

6.2 Growth Pro:jections and Banked Emissions 69

6.3 Emission Reductions Needed for 1990 NAAQS Compliance 73

6.3.1 Needed Reductions for 1990 NAAQS Attainment 73

7.0 Source Specific Control Options and Implementation . 76

7.1 copper Ore Unloading, Crushing, and Conveying 76

7.1.1 Description of Source Category and Current Controls 76

7.1.2 ProposedControlStrategy 81

7.1.2.1 ControlsonStackSources 82

7.1.2.2 ControlsonFugitiveDustSource 82

7.1.3 Demonstration of Effectiveness 85

7.1.3.1 Stack Emissions . . . •....... . . . . . 85

7 . 1. 3 . 2 Fugitive Emissions . . . . . . . . 85

7.1.4 Meansoflmplementation 86

7.1.4.1 Stack Sources . . . . 91

7 • 1 • 4 . 2 Fugitive Dust Sources . • . . • • . . • • • . 91

7 . 2 Unpaved Roads . • . . . • . . • • . . . . • . . • . . . 9 1

7.2.1 DescriptionofSourceCategory 91

7.2.2 Proposed Control Strategy • 92

7.2.3 DemonstrationofEffectiveness .•. 95

7.2.4 Means of Implementation •....•.• 95

7 . 3 Paved Roads • • . . • . . . . • 9 5

7.3.1 Description of Source Category • 95

7.3.2 Proposed Control Strategy •.... .. 95

7.3.3 Means of Implementation ...••.••••..• . 95

7 . 4 Locomotives . . • . • • • . . . . . . • . . . • 9 6

7.4.1 DescriptionofSourceCategory 96

7.4.2 ProposedControlStrategy.......................... 96

7.4.3 Demonstration of Effectiveness ..• ...... 96

7.4.4 Meansoflmplementation •• .. 96

7 • 5 Gypsum Plant • . • • • . • . . • . . . . . . • • • • . . • • . 96

7.5.1 DescriptionofSourceCategory .. 96

7.5.2 Proposed Control Strategy 98

7.5.3 DemonstrationofEffectiveness 98

7.5.4 Meansoflmplementation........... .......... 98

11

-

-

I



7.6
7.6.1
7.6.2
7.6.3
7.6.4
7.7
7.7.. 1
7.7.2
7.7.2.1
7.7.2.2
7.7.3
7.7.4

8.0

98
98
98
98
99

100
100
100
100
102
102
102

Summary •.................................o.......• 102

9.0

9.1

10.0

11.0

11.1

12.0

13.0

Related Issues . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 107

.Axn1 ient Monitoring . . . . . . . . . . . . . 107

Preconstruction Review ... .. . . . . . . . . . . ...... . . 107

Demonstration of NAAQS Maintenance through 1997 107

Contingency Plan 107

Reasonable Further Progress Report ................. 108

References .... .. .. . ......... . .. . . ... . . . ... . . .. . . . . . 110

..—:.

.

All Others . . . . . . . . . . . . . . . . . . . . . . . . . .

Description of Source Category
Proposed Control Strategy .............

Demonstration of Effectiveness ........

Means of Implementation
Mineral Tailings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Description of Source Category . . .. .

Proposed Control Strategy . .............

Active Roads at the Tailings Dam
Tailings Ponds . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Demonstration of Effectiveness . . . ..... .. ... . ....

Means of Implementation .............. .

iii



TABLES
Exec. Summary

Table 1 Final Modeling Results — Hayden . . . . ........... 4
Table 2 Summary of 1986 PM1O Emissions Inventory-Hayden 5
Table 3 1986 24-hour Source Category Contributions 6
Table 4 1986 Annual Source Category Contributions 7
Table 5 1990 24—hour Demonstration Attainment 8
Table 6 1990 Annual Demonstration Attainment .. 9
Table 7 1997 Demonstration Attainment . .. ... . .. 10

Table 2.1 Measured Air Quality — Hayden Jail Site 22
Table 2.2 Summary — Analysis and Source Apportionment 25

(2 pgs.) .... .. ........ .......... ... . .. 26
Table 2.3 Days Included in Meteorological Regimes & Regime

Characteristics . . . . . . . . 27
Table 2.4 Summary of Sampling Data — for Process Emissions

Collected at the ASARCO Hayden Copper Smelter 29
Table 2.5 Summary of ASARCO - Hayden Resuspersion Data 30
Table 2.6 Summary of 1986 PM1O Emissions ‘: ntory —

Hayden . . . . . . . . . . . . 32

Table 3.1 Comparison of Mean Suspended P’c e Mass at
Hayden Sampling Sites ......... . 37

Table 3.2 Average Fine Particle Elemental . 38
Table 3.3 Average Coarse Particle Elemen: Co
Table 3.4 Sample Source Apportionment Re —F’

Coarse Fraction, January 4, 19

Table 4.1 Preliminary Modeling Results -

Modeling - Model Reconciliation
Table 4.2 Final Modeling Results — Hayden PM1O

Model Reconciliation, ALL DAYS
Table 4.3 Final Modeling Results — Hayden PM ing

Model Reconciliation, REGIME 1
Table 4.4 Final Modeling Results — Hayden PM1O Model

Model Reconciliation, REGIME 2 . . . 62
Table 4.5 Final Modeling Results — Hayden PM1O Modeling -

Model Reconciliation, REGIME 3 . ..... . . 63

Table 5.1 Tabular Estimation of PM1O Design
Concentrations . . . . . . . . . . . . . . . . . . . . . . 66

Table 6.1 Source Category Contributions (jg/m3) to 1986
Base Year 24—hour PM1O Design Value 70

Table 6.2 Source Category Contributions (Lg/m3) to 1986
PM1O A.A14 Design Value . . . . . . . . . . . . . . . . . . 71

Table 6.3 Source Category Contributions (JLg/m3) to 1990
24—hour Maximum P1410 Concentrations 74

Table 6.4 Source Category Contributions (tg/m3) to 1990
PMl0Concentrations....... 75

iv



Table 7.1 1990 Source Category Contribution and ControlStrategy for 24-hour Maximum PM1O NAAQS
Demonstration . . . . . . . . . . . . 77Table 7.2 1990 Source Category Contribution and ControlStrategy for AAM PM1O NAAQS Demonstration 78Table 7.3 Attribution of Fugitive Emissions Among Ray UnitCrushing Building . . . . . . . . . . . . . . 84Table 7.4 Ray Unit Crushing Building Fugitive 87Emission Sources and Controls (2 pgs.) 88Table 7.5 Ray Unit Crushing Plant Transfer House FugitiveEmission Sources and Controls 89Table 7.6 Net Decrease in Fugitive Emissions Impact of RayUnit Cri.ishing Plant . . . . . . . . . . a . . . . . . . . 90

Table 8.1 Demonstration of Attainment of 24-hour NAAQS .. 103Table 8.2 Demonstration of Attainment of Annual NAAQS ... 104Table 8.3A ASARCO Ray Unit - Dust Collector Installation
Plan ... ........... ......... .. .......... . 105Table 8.3B ASARCO Ray Unit - Dust Control Action Plan .... 106

Table 11.1 Demonstration of Attainment of 24-hour NAAQS .. 109

V



FIGURES

Exec. Summary

Figure

Figure

Figure

Figure

Figure

Figure

7.1

7.2

7.3

7.4

7.5

7.6

12

15

16

17

34

52

64

79

80

93

94

97

101

Figure 1

Figure 2

Figure 1.1

Figure 1.2

Figure 1.3

Figure 2.1

Figure 4.1

Figure 4.2

11Projected 24-hour Concentration — Hayden

Projected Annual Arithmetic Mean Concentration

— Hayden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

• .•..•.••... isa...... •e. . .. • • • • • •••• • •

Hayden Point Sources Used in Dispersion Model

Flow Diagram for Model Reconciliation

Comparison of CMB and Final ISC Model

Predictions of PM1O Concentrations

Crushing Plan . • . . • . . . . . . . . . . . . • . . .

ASARCO Ray Unit — Location Map ....

ASARCO Ray Unit — Unpaved Roads •. ..

Ore Bedding Areas — To be Paved .

ASARCO Ray Unit - Gypsum Loading Station ...

ASARCO Ray Unit - Roads, Capped/Uncapped

vi



APPENDICES

Appendix A Source Apportionment of Suspended Particles andToxic Elements in Hayden, Arizona

Appendix B Chemical Mass Balance Source Impact Results andElemental Composition from EPA CMB Receptor ModelVersion 5.9

Appendix C Elemental Composition Source Profiles

Appendix D Average Source Contribution Tables

Appendix E Hayden Point and Area Source Emissions InventoryResults and Documentation

Appendix F Public Hearing - Public Comments and ResponsivenessSummary

Appendix G Copies of Written Comments

Appendix H ASARCO’s Operating and Installation Permits

Appendix I Related Arizona Administrative Code

Appendix J Locomotive Rule

Appendix K ASARCO Glover Lead SIP

Appendix L ASARCO’s Letter Regarding Prevention of Off-RoadVehicle Activities

vii



ACRONYMS

ADEQ Arizona Department of Environmental Quality

Al Aluminum
As Arsenic
A.A.C. Arizona Administrative Code
Ca Calcium
Cd Cadmium
CFR Code of Federal Regulations
Cl Chlorine
CMB Chemical Mass Balance
Cr Chromium
EPA Environmental Protection Agency
ES Engineering Science
F Fahrenheit
Fe Iron
ISCST Industrial Source Complex Short Term (Model)
K Potassium
Mn Manganese
NAAQS National Ambient Air Quality Standard
Ni Nickle
Pb Lead
PM1O Particulate Matter of 10 microns or less in diameter
PSD Prevention of Significant Deterioration
Sb Antimony
SCE Source Contribution Estimate
Si Silica
SIP State Implementation Plan
SSI Size Selective Inlet
Ti Titanium
TSP Total Suspended Particulates
XRF X-Ray Fluorescence
Zn Zinc
g/m3 microgxams per cubic meter

viii



EXECUTIVE SUMMARY

In accordance with the mandates of sections 108 and 109 ofthe Clean Air Act, the Environmental Protection Agency (EPA)promulgated revised National Ambient Air Quality Standards (NAAQS)for particulate matter in July 1987. The new standards apply toparticulates of 10 micrometers or less in diameter (PM10) andsupersede the previous Total Suspended Particulates (TSP)standards.

Section 110 of the Clean Air Act requires states to developor revise their State Implementation Plan (SIP) to provide forimplementation, maintenance, and enforcement of the new PM10NAAQS. This document is prepared to satisfy this requirement forthe vicinity of Hayden, Arizona, where violations of thesestandards have been measured. The PM1Q planning area for Haydenremains consistent with the TSP nonattainment area designation ofT5S,R15E. (See 4OCFR 81.303.) This document describes the stepstaken to evaluate the PM10 pollution in the Hayden area, and liststhe necessary control strategies and the implementation procedurefor each control strategy.

The Hayden area contains two copper smelters, one of which iscurrently inactive, and a large tailings pile associated with theore concentrator. Also associated with smelter operations arecopper ore unloading, crushing and conveying facilities. Streetsand roads in the Hayden area are generally paved, with theexception of two moderately traveled roads within the town ofHayden.

The Arizona Department of Environmental Quality (ADEQ) hasoperated a PM10 monitoring device at the Hayden Jail site sincethe beginning of 1985. Previously, ADEQ had operated a TSPmonitor at that site. To collect data for receptor modeling,ADEQ operated additional monitoring equipment at both the HaydenJail and Garfield sites from late November, 1986 through January,1987. Monitoring data indicated exceedances of both the annualarithmetic mean PM10 standard concentration of 50 g/m3, and the24—hour maximum PM10 standard concentration of 150 jg/m3. Themaximum. 24—hour PM10 concentrations measured were 243 Lg/m3 and236 jtg/m3 at the Hayden Jail and Garfield sites,. respectively.The maximum annual arithmetic mean concentration measured at theHayden Jail monitor was 80 tg/m3 (For more information refer toTable 2.1).

To develop the Demonstration PM1O SIP for Hayden, EPA hiredEngineering Science (ES) and NEA Inc. to conduct the necessaryemission inventory and modeling.. The final document was preparedin 1987. This SIP relies on their air quality assessment,however, necessary modifications are made to clarify some of thefinal results and adopted control strategies.
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For the receptor modeling data base, X-Ray Fluorescence (XRF)
analyses of filters from both monitoring locations and of source
samples collected from suspected major contributors provided most
of the information needed. From these analyses and source
characterization data from the literature (EPA-450/4-85-002),
Chemical Mass Balance (CMB) calculations were performed for
selected days of the approximate two month sampling period,
December 1986 through January 1987. The CMB analysis provided an
adequate characterization of the different types of PM10 sources
in the Hayden area.

A gridded emissions inventory for the Hayden area plus local
meteorological data provided the data base for the use of EPA
approved Industrial Source Complex (ISC) dispersion modeling.

The PM10 SIP Development Guideline (EPA, 1986) recommends
that both receptor and dispersion models be used to improve the
accuracy of apportioning air pollution impacts to specific
sources. These two modeling techniques use different inputs and
calculation techniques, and generally produce different results.
The Protocol for Reconciling Differences Among Receptor and
Dispersion Models (EPA, 1986) was used to reconcile these
differences. The results of the model reconciliation analysis are
summarized in Table 1. This procedure ensured that the major
contributors to the ambient PM10 concentrations in the Hayden area
were sufficiently identified.

The 1986 emissions inventory, adjusted through model
reconciliation, together with one full year of meteorological data
were used as input to dispersion modeling to estimate the 1986
base year concentrations both for the annual arithmetic mean and
the 24-hour maximums. The 1986 PM10 emissions inventory used to
determine the “design” concentrations is given in Table 2. Based
on criteria in the SIP Development Guideline and the
Guideline on Air quality ode1s (Revised design concentrations
of 618 Lg/m3 (24—hour) and 103 Lg/m3 (annual average) were
determined, and provided the basis for control strategy
development. The model results identified the major P1410
contributors and their relative air quality impacts. (See Tables 3
& 4.) Control options were compiled and evaluated for each of the
major sources, and selected options formulated into control
strategies. The mpaes ef e554be epera4er ef ‘l’e seeerd
smeer e Heyder e€ eperee nee 3988 en ri esiieted e
pereen ereee 4i aet1vy 3eves ef pep4ei deperden
erees7 were evaeed7 e were 1e effees ef he eeee
eere srae4e for he year 39987 See ebes 5 & 6i The
esIIaed pee e3 em4sser from he Ray smeer were se& 4ii
e sesmei of 999 amb4ent PMe eeeetraen 4r erer e

ad&ress €ke e!fee of 1&.he pesab3e sar€—ip of tl’ke sme3terT

Ad€1ena rewh beweeri 399e aiid 99 4s ewpee e eeer7 ar&
1,erefere7 he 99 emssei were 4rereaae& aeeergy7 fsee

While there has not been any population growth in
Hayden and both ASARCO plants remain at the same level of
production as in 1986, a 10 percent growth was presumed for the
three categories of unpaved roads, paved roads, and “all others”
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to calculate the 1990 projected emissions. ( Tables 5 & 6).The impact of the possible operation of the second smelter atHayden (not operated since June 1982) is reflected in thecalculation of 1997 emissions. Even though the populationprojection for the city of Hayden reflects no growth until theyear 2000, we have incorporated a 10 percent growth for the fourcategories of unpaved roads, paved roads, locomotives, and “allothers” ( Table 7). This growth rate reflects the likelyincrease in activities due to the possible start-up of the Raysmelter.

The model results showed that the application of controls tomajor PM source groups in the Hayden area would result inattainment of the PM10 NAAQS by 1990, and maintain attainmentstatus through 1997. Emission reductions would be achieved by thefollowing control strategies:

(1) installing new dust collectors at dump hopper, crusherbuilding, and transfer tower;

(2) installing a spray system at dump hopper;

(3) installing new hooding and a spray system on conveyorC2, which is located at the basement of the crushingbuilding;

(4) implementing better work practices at the crushingbuilding (prevention of dust re—entrainment, waterwashdowns of the lower floors of the crusher building,and operation of a vacuum truck at the building’s.ground-level and basement floors;

(5) increasing the angle of the idlers on the conveyor C9to 35;

(6) stabilizing unpaved roads including Kennecott Road andCanyon Drive through application of dust suppressants;
(7) paving storage areas and additional house-keepingactivities; and

(8) preventing off—road vehicular activities;

(9) control of locomotive exhaust emissions.

Figures (1) and (2) show the 24-hour and the annual averagedesign values as well as projected air quality reflecting theimpact of growth and implementation of the control strategies.
This plan commits the Department to implement these controlstrategies through operating permits for the ASARCO facilities andadoption of appropriate rules.

3



TABLE 1

Total Measured

Final Modeling Results

Hayden io Modeling — Model Reconciliation

All Days

24—hr Impact (ug/m3)

Garfield
Jail

59.49
104.51

* ISC: lQoodburning, Locomotives,

C: Unexplained
Windblown Dust, Stack

Source Group CHB ISC CMB ISC

- Auto Exhaust 0.23 + 0.12 0.42 + O.1 0.19 + 0.14 0.39 + 0.12

Roadway Dust 4.69 2.46 13.46 4.04 20.71 4.69 23.21 j6.96

Tailings 5.29 3.60 0.01 + 0.00 0 +0.00 0 0.00

Smelter Building Fug. 0.86 0.66 1.02 0.31 1.04 O.66 1.11 O.33

Slag Dump 0.06 0.06 1.08 + 0.32 0.03 +0.03 1.43 +0.43

Copper Ore 73.75 14.73 61.47 18.44 27.72 7.51 12.10 3.63

Lime Handling 0.34 j 0.30 1.06 0.32 0.57 O.57 1.65

Gypsum 1.63 0.48 1.88 0.56 2.94 0.71 2.39 +0.72

Secondary SO4 4.11 ÷ 0.43 —
4.03 + 0.38 —

Other 13.44 + 5.03 4.82 + 1.45 2.29 + 1.66 2.30 +0.69

Background — 16.00 —
16.00

AJ.1 Sources 104.51 101.22 59.49 60.58
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TABLE 2

Summary of 1986 PMjjj Emission Inventory
for Hayden, AZ

Annual—Average’•
Source Emission Rate

Source Category Type8 (ton/yr)

Automobile Exhaust1 A 2.0

(including brake and tire wear)
Roadway Dust6 A 35.4

Woodburning Stoves ‘- A 0.3

Copper Ore Tailings A

Locomotive Exhaust0 A 5.3

Windblown Dust’s A 2.3

ASARCO Smelter Stacki P

ASA.Rco Smelter Building Fi.igitivest P ‘J.7 .7
ASARCO Slag Dump. P 40.6

Copper Orel P 15.3

Ore Crusher 3 P

Lime Handling% P 13.2

Gypsum P 13.2

Total 377.5

a A area source, P = point source
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Table 3

Source Category Contributions (ig/m3)
to 1986 24-Hour Maximum PM1O

Concentrations1

Contribution to Ambient

Source Category Concentrations (g/m3)

Copper Ore, Unloading, Crushing, Conveying 410.8

Road Dust (Excluding Kennecott and Canyon Dr.) 100.5

Locomotives 58.8

Kennecott and Canyon Drive 5.3

Gypsum 10.2

All Others lE2

Background 16.0

Total All Sources 618.0

1 The 24-hour maximum refers to the highest second high concentration

in the Group I Area.
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Table 4

Source Category Contributions (g/m3)
to 1986 Annual Maximum PM1O

Concentrations1

Concentrations (jg/m3)
Source Category Contribution to Ainbient

Copper Ore, Unloading, Crushing, Conveying 61.7

Road Dust (Excluding Kennecott and Canyon Dr.) 11.0

Locomotives 5.4

Kennecott and Canyon Drive 2.1

Gypsum 1.9

All Others 4.4

Background 16.0

Total All Sources 102.5

‘Garfield monitor measured the highest annual average.
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Thble 5

Demonstration of Attainment

of 24-hour NAAQS

1990 1990

(Before (After

Controls), Controls)

Source g/m3 Reduction g/m3

Ore Unloading,
Crushing and 410.8 90.4 39.6

Conveying
o Fugitive 225.9 86.9 29.6

o Process 184.9 94.6 10.0

Unpaved Roads 86.5 90.0 8.7

Paved Roads 29.9 0.0 29.9

Locomotives 58.8 60.0 23.5

Gypsum 10.2 100.0 0.0

All Others 17.8 36.4 11.3

Background 16.0 0.0 160

Total 630.0 80.0 129.0

NAAQS
150.0
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Table6

Demonstration of Attainment
of Annual NAAQS

• 1990 1990
(Before (After
Controls), Controls)Source g/m3 Reduction Lg/m3

Ore Unloading,
Crushing and 61.7 90.4 5.9
Conveying

o Fugitive 33.9 86.9 4.4
o Process 27.8 94.6 1.5

Unpaved Roads 11.1 90.0 1.1

Paved Roads 3.3 0.0 3.3

Locomotives 5.4 60.0 2.2

Gypsum 1.9 100.0 0.0

All Others 4.8 36.4 3.1

Background 16.0 0.0 16.0

Total 104.2 70.0 31.6

NAAQS 50.0
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Table 7

Demonstration of Attainment

of PM1O Standards in 1997

After Implementation of Controls

24—Hour Annual

Source ig/m3 g/m3

Ore Unloading,
Crushing and 49.5 7.4

Conveying
o Fugitive 37.0 5.5

o Process 12.5 1.9

Ray Smelter and Acid Plant 0.8 0.2

Unpaved Roads 9.6 1.2

Paved Roads 32.9 3.6

Locomotives 25.9 2.4

Gypsum 0.0 0.0

All Others 12.4 3.4

Background 16.0 16.0

Total 147.1 34.2

NAAQS 150.0 50.0
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1.0 INTRODUCTION

1.1 Purpose

This is the PM10 State Implementation Plan (SIP) for the
Group I Area of Hayden, Arizona. The purpose of this document is
to identify sources of P1410 and describe strategies to control
PMo emissions in order to achieve and maintain the PM10 NAAQS in
this area.

To develop the Demonstration P1410 SIP for Hayden, EPA hired
Engineering Science (ES) and NEA Inc. to conduct the necessary
emission inventory and modeling. •The final document was prepared
in 1987. This SIP relies on their air quality assessment,
however, necessary modifications are made to clarify some of the
final results and adopted control strategies.

The P1410 SIP Development Guideline Document (EPA. 1986,
hereafter referred to as the Guideline Document, was used by EPA
to demonstrate the use of receptor models for dispersion model
refinement. A Chemical Mass Balance (CMB) type of receptor model
was used in the Hayden example.

This document contains information concerning the development
of PM10 emission inventories, ambient air quality data, and
control strategies for the attainment of National Ambient Air
Quality Standards for PM10.

1.2 BackcTround

The 1977 amendments to the Clean Air Act require the
Environmental Protection Agency (EPA) at five year intervals to
review and, if appropriate, revise the criteria on which each
national ambient air quality standard (NAAQS) is based along with
the NAAQS themselves. In response to these requirements, EPA
reviewed the criteria upon which the particulate matter NAAQS were
based including information on health and welfare effects that had
become available since the original criteria document was prepared
in 1969. The Criteria Document was revised accordingly, and
reissued on March 20, 1983.

After considering the information in the revised criteria
document, EPA revised the NAAQS for particulate matter. Prior to
this action the original particulate matter NAAQS included the
size range of particles collected by the hi-volume sampler and
referred to as total suspended particulates (TSP). The NAAQS for
TSP were promulgated in 1971, with the primary standards of 75
Lg/m3 for the annual geometric average, and 260 jLg/m3 for the
24-hour average. The TSP secondary standard was 150 jg/m3 for the
24-hour average. The revised primary and secondary NAAQS apply to
particulate matter in a size range defined by the collection
characteristics of a new ambient reference method that has a 50%
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collection efficiency (D50) at 10 micrometers. The material
collected by the reference method is nominally below 10
micrometers and is referred to as “PM10”. The NAAQS for PM10 are
50 tg/m3 for the annual arithmetic average and 150 g/m3 for the
24-hour average. The effective date of the revised NAAQS was July

31, 1987.

Due to the lack or the unavailability of PM10 data, EPA
developed a procedure for estimating the probability of
nonattainment of PM10 NAAQS, using TSP or PM10 data. Based on the
probability of exceeding PM10 standards (24-hour and annual), EPA
has designated three types of areas: 1) Group I areas (95 percent
or higher probability), 2) Group II areas (20 percent to 95
percent probability or insufficient data to make firm
determination), and 3) Group III areas (less than 20 percent
probability). Based on the proposed NAAQS the Hayden, Arizona area
has been classified as Group I for the annual and 24—hour average
PM10 NAAQS. Section 110 of the Clean Air Act requires the State
of Arizona to submit revised State implementation Plans (SIPS)
that demonstrate attainment of the new NAAQS.

1.3 Study Area Definition

Hayden is located at the southern tip of Gila County, 96
miles southeast of Phoenix and 71 miles north of Tucson. See
Figure 1.1. This town is located in a complex terrain at the
confluence of the Gila and the San Pedro rivers. Hayden was
founded in 1909 as a mining community and became incorporated in
1956.

For Hayden it was determined that the PM10 Group 1 area
should remain consistent with the TSP area designation, which the
Code of Federal Regulations (40 CFR 81.303) lists as the entire 36
square mile township in which the Town of Hayden is located
(T5S,R15E). See Figure 1.2. The main activities within the area
are associated with a mining and smelting complex owned and
operated by ASARCO Incorporated. The complex consists of a copper
crushing plant, mill and concentrator, two smelters (Hayden and
Ray, the latter of which is temporarily deactivated), and
associated facilities. See Figure 1.3. A complete description of
these facilities is provided in section 7 of this document.
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FIGURE 1.1
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1.3.1 Climate

Average daily temperature of this community varies normally
from a maximum of 103.1 F in July to a minimum of 28.9 F in Decem—
ber. The average annual precipitation is 12.89 inches, with the
highest amounts occurring during the months of July and August.

Surface winds at Hayden are very much influenced by local
topography. Located in a relatively narrow portion of the Gila
River valley and immediately downstream from the confluence of the
Gila and the San Pedro rivers, Hayden is subject to distinct
upvalley / downvalley wind patterns. Under stable atmospheric
conditions winds would typically be from the southeast with speeds
less than ten miles per hour; however, under extremely stable
conditions with wind speeds less than several miles per hour,
direction would possibly be controlled by the alignment of side
canyons and washes feeding into the Gila River. Under normal
daytime conditions, the surface wind should become more
west-southwesterly to west-northwesterly (upvalley) as the
atmosphere becomes less stable and drainage winds give way to the
regional (synoptic) wind pattern. During the period of July
through approximately mid-September synoptic scale winds are more
likely to be southeasterly during summer hlmonsoonti conditions.

1.3.3 Population

Hayden had a population of 1,100 in 1986. This community has
experienced a 1.3 annual average percent population decline from
1980 to 1986. This is, however, contrary to the level of growth in
the Gila County (1.1%) and the State of Arizona (3.5%). (
Arizona Community Profile, 1987.) T1’i4 ee4re 4s paray de a
deene eg aeve7 reeei a ewe pree e
eepper The 1988 population of this city remains at a low level
of 1050, and projections for the year 2000 indicate a small
increase to 1080, which is below that of the 1986 population.
(See Population Handbook, 1987.)

1.3.4 Economic Status

Due to a period of copper production decline during early
1980’s, Hayden has started to diversify its economic base to
accommodate tourism and retirement facilities. There is a small
retail trade sector serving the Hayden populace.

Agriculture is important to the area, with ranches and farms
located in the San Pedro valley along the river. The San Pedro
and Gila rivers converge in Hayden, providing Hayden with summer
sports such as tubing and fishing.

Hayden’s employment structure shows major concentration in
manufacturing (41.8%), agriculture and mining (25.6%). The
service sector follows this group by a 17.7% contribution.

Despite attempts to diversify the economy, the unemployment
rate in Hayden increased from 3.7% in 1980 to 7.6% in 1986.
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1.4 General SIP ApDroach

The basic approach of this plan, as explained in theGuideline Document, will be to present: (1) air quality data; (2)an inventory of the sources contributing to the problem; (3) adetermination of the areas where air quality needs improvement,with the aid of simulation models; (4) a determination of thedegree of improvement necessary; (5) strategies to reduceemissions sufficient to bring about attainment; (6) commitment toimplement the strategies; and (7) steps necessary to ensure thatNAAQS are not violated in the future.

1.5 Plan Contents

Section 2 of this SIP describes air quality data bases usedto determine nonattainment status, and describes the developmentof an ambient speciation profile for receptor modeling. It alsodescribes the receptor model source speciation data base and themass PM10 data base used for preliminary dispersion modeling.Section 2 also defines the meteorology of the area and themeteorological input to the dispersion model.

Section 3 demonstrates the use of measured size specific andspeciated source profile data in receptor model Chemical MassBalance (CMB) equations. It also describes the validationprocedures involving statistical comparison techniques withmeasured size specific and speciated ambient air quality data.

Section 4 describes the receptor and dispersion modelreconciliation procedures and the resultant emissions inventoryreflecting the reconciliations.

Section 5 shows the base year modeling and development of 24hour and annual maximum design concentrations from which to basecontrol strategies.

Section 6 describes development and modeling of sourcespecific control strategy options and projected air quality for1990 and 1997 using growth estimates and control strategies.

Section 7 describes control strategy implementationmethodology and schedule.

Section 8 contains a summary of this plan and implementationtimelines for the adopted control strategies.

Section 9 contains the State’s commitment to conduct ambientPM10 Sampling.

Section 10 describes the State’s preconstruction reviewprogram and status.

Section 11 contains the demonstration of NAAQS maintenancethrough 1997. It also describes the State’s contingency plan, iffuture violation were to occur.

19



Section 12 lists the State’s commitment to submit Reasonable
Further Progress Reports.

The appendices contain the completed report prepared by NEA
Inc. for the CNB analysis and receptor modeling, operating and
installation permits for both of the ASARCO operations (Hayden and
Ray Units), public hearing announcements, public comments, ADEQ’s
responsiveness summary, and other supporting documents.
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2.0 DATA BABE DEVELOPMENT

The Guideline Document recommends combined use of receptorand dispersion models as the preferred method of establishing PM10source—receptor relationships. In a discussion of receptor modelsit describes the CMB method as the most advanced.

CMB requires speciated data for both the ambient air and theemission sources, and can be further enhanced by fractionatedsampling data such as that obtained with a dichotomous sampler.The Guideline Document recommends that at least 80 percent of theambient PM10 be identified by source characterization. Thedispersion modeling requires precise locations of all majorsources and the ambient monitors; a general estimate of the massPM10 emissions from each source (emissions inventory); andmeteorological data consisting of wind speed and directionfrequencies, and mixing height on specific days and on an annualbasis.

The historical ambient air monitoring data collected in theHayden area determined the nonattainment status and theclassification of Hayden as a Group I area. Data from a sizeselective inlet (SSI) PM19 monitor and two dichotomous samplers(which were temporarily installed to obtain speciated and sizespecific air quality data for receptor modeling) provided moreinformation for the air quality data base. Source data wereobtained from a source speciation test program and a preliminaryPM10 mass emissions inventory. Meteorological data were obtainedfrom the ASARCO meteorological station in downtown Hayden andother local meteorological stations, and also from the Tucsonairport. Speciation data for sources not tested were determinedfrom speciation libraries. The following subsections describe theambient characterization, the source characterization, and themeteorological data base developed for the Hayden SIP.

2.1 Air Quality

2.1.1 Existing Air Quality Data

The Arizona Department of Environmental Quality (ADEQ) hasoperated a SSI PM10 sampler at the Hayden Jail Monitoring Sitesince February, 1985, and has operated a TSP monitor at that samelocation for preceding years. Table 2.1 shows approximately 4years of available PM10 data and four years of TSP data. Themonitoring results show exceedances of the PM10 NAAQS of 50 g/m3(annual arithmetic mean) and the 150 JLg/m3 (24-hour average) andalso exceedances of the TSP annual geometric mean standard of 75Lg/m3 and 24-hour standard of 260 g/m3.
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Table 2.1

Measured Air Quality at the Hayden Jail Site
*

Pollutants
Averaging Times,
& No. of Samples 1983 1984 1985 1986 1987** 1988**

PM1O (g/m3)
Annual Arith. Mean 68 80 56 52

Max. 24—hour 157 243 189 190

2nd High 24—hour 146 151 170 176-

No. of Samples 57 60 56 52

TSP(g/m3)
Annual Geom. Mean 98 122 123 158

Max 24—hour 337 514 378 318

2nd High 24—hour 294 301 271 272

No. of Samples 53 58 58 61

* Does not include dichotomous sampler data collected December 1986

through January 1987.

** Data collected using a Wedding Sampler
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Chapter 2 of the Guideline Document describes uncertaintiesin data measured with the Sierra Anderson SA321A PM10 monitors,such as the monitor used at the Hayden Jail site, and the use of a20 percent “gray zone” around the standard (Note: since 1987 PM10data have been collected using a Wedding Sampler). Even allowingfor the 20 percent “gray zone” the Jail measurements still showexceedances of the NAAQS. The Wedding data for 1987 and 1988confirm this finding. Using information from the EPA Proceduresfor Estimating Probability of Nonattainment of a P1410 NAAOS UsingTotal Suspended Particulate or P1410 Data, referenced in theGuideline Document, and the 0.47 TSP to PM10 adaptation factor inthe Guideline Document, the measured TSP data also indicateexceedances of the NAAQS for PM10.

2.1.2 Special PM10 Monitoring for SIP

Dichotomous samplers using Teflon filters to aid inspeciation analysis were used to collect size specific air qualitydata at the Hayden Jail site and at the Garfield Street site inHayden from the beginning of December 1986 through January 1987.The two months of speciated data were subsequently used in the CMBmodel and compared with ISC dispersion model results. Samplingfor a full year period would have allowed assessment of the impactof seasonal sources and annual variation of weather.

Both the fine and coarse fraction dichotomous sampler filtersfrom each location were desiccated and weighed to determine totalmass and then examined with X-Ray Fluorescence (XRF) for elementalanalysis. The speciation analysis and particle coarse and finesize data provided input to the CMB determinations. For mass PM10concentrations (determined from the sum of the fine and coarsedichotomous filter concentrations), the 12 samples collected atthe Hayden Jail and the 13 samples collected at the Garfield siteshowed arithmetic means of 105 jLg/m3 and 59 g/m3 respectively,indicating that one year of sampling would result in annualstandard exceedances. Two of the 25 samples collected exceededthe 150 g/m3 24-hour standard.
-

2.2 Receptor Modelinc Data Base

NEA, Inc. conducted the sample collection and analysisprogram and the receptor modeling for Hayden. NEA’s report“Source Apportionment of Suspended Particles and Toxic Elements inHayden, Arizona,” hereafter referred to as the NEA Report, isparaphrased in this report and contained in its entirety asAppendix A.

2.2.1 Receptor Model Selection

The Guideline Document lists the several factors affectingthe choice of receptor models and states that Chemical MassBalance is considered the most advanced of the receptor methods.Review of these factors relating to the conditions at Haydenresulted in selection of the CMB approach to best establish sourcereceptor relationships.
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2.2.2 Ambient Prof ile Development

- Ambient Monitoring Sites

Two ambient monitoring sites separated by about one half

mile, were used to collect ambient particulate samples Figure

1.3). A dichotomous sampler was located at the Hayden jail site

southeast of the Kennecott and Canyon Road intersection, and the

second dichotomous sampler was located at the Hayden City

Maintenance Yard on Garfield Avenue a few hundred yards uphill

from the ore crusher building. The Hayden Jail site was equipped

with a TSP and SSI PM10 monitor in addition to the dichotomous

sampler.

- Sampling Schedule

All samples collected were 24-hour, midnight to midnight

samples. Sampling started on November 28, 1986, and continued

through January 31, 1987, at both sites. Dichotomous samples were

collected every third day at both sites from November 28, 1986, to

December 7, 1986, and on an every day schedule from January 27,

1987, through January 31, 1987, the latter during the period when

source samples were collected at the smelter. From December 18,

1986, through January 12, 1987, samples were collected at the

Hayden Jail site on a schedule of two days on and two days off,

while samples were collected every day for three days at the

Garfield site with only one day of f. In all, 114 fine and

coarse—cut samples were collected at the Hayden Jail and Garfield

sites. The sampling period, though limited, was likely

representative of meteorological conditions that would be

experienced during the season when ambient PM10 concentrations are

typically at a maximum.

- Ambient Filter Selection

Filters selected for chemical analysis and source

apportionment represented worst case dichotomous PM10 days, as

well as days representing conditions that might enhance the

impacts of specific sources. The selection criteria used in order

of importance were as follows:

- High PM10 Values
- Predominant Wind Direction
- Wind Speed
— Fine to Coarse Ratios
— Plant Operations
- Days of Week
— Unusual Events

The days and filters selected, their key features, and

selection criteria are summarized in Table 2.2. The wind speed

and direction on the fifteen days selected were grouped into five

regimes based on wind speed and direction, as indicated in Table

2.3. The number of days selected from each regime is generally

typical of their historical frequency of occurrence.
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TABLE 2.3

DLtS DCLUD I TEORDLOGZCAL RLG.S
A1fD EZG ABACtERLSttCS

Mo. Desriptiot Spee4/Diretiou Das nc1uded

1 aigh wi4 spee4 fta the r.ast (;5 mph, 79—Br) 12/29/86, 1/11,/87
. 1/12187

2 Lov rind. speed. fro the South (4.6 tph, 156—211) 12/9/86, 12/18/86
12/24/86, 1/7/87
1/28/87

3 Moderate wi.d speed from. the (>2<5, 106°—132°) 12/1/86, 12/4/86Southeast 1/4/87, 1/27187
.

1/O/87

4 Moderate td speed from the (2.4, 261°) 11/22/86Wes

S Moderate wind speed from the (3.9, 76°) 12/26/86East
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The average wind speeds listed are twenty-four hour averages
from five monitoring sites operated by ASARCO. Although the
average wind speed on the highest wind speed days (Regime 1) was
less than 6.3 mph, short term average wind speeds to 24 mph were
recorded, and wind speeds in excess of 15 mph accounted for a
significant portion of the sampling period.

2.2.3 Source Profile Development

— Sample Collection

Composition profiles representing emissions from sources
expected to significantly impact the ambient monitoring sites were
developed by direct characterization of emissions from Hayden area
sources and based on profiles reported in Core, et. al. (1984).
Samples representing area fugitive dust and process fugitive
emissions were collected and characterized by procedures similar
to those used to characterize ambient aerosols. Process
fugitives, such as those from slag skimming, matte tapping,
conveyor operations and slag pouring were characterized by sample
collection on-site using a sampler developed by NEA, Inc. This
sampler incorporates the dichotomous sampler principle and uses a
dilution chamber to allow isokinetic sample collection. The test
team collected samples of emissions from the secondary converter
hoods, the matte tapping and slag skimming of the flash furnace,
the slag pouring operation, and the ore crusher. The NEA Report
(Appendix A) describes the testing of each source.

Non—process fugitive sources were characterized by collection
of bulk samples which were then resuspended and collected onto
dichotomous filters in the laboratory. This method was used for
characterization of unpaved roads, areas of disturbed soil, ore
concentrate charged to the furnace, settled dust in the ore
crusher area, and the smelter tailings pile. The composition of
several samples prior to resuspension allowed more comprehensive
characterization.

- Selection of Filter Samples for Analysis

Filter samples collected from sources of fugitive emissions
are listed in Tables 2.4 and 2.5. A total of nineteen of the
process fugitive emission filters were selected for analysis as
indicated by asterisks in Table 2.4. The criteria for selection
included optimum deposit mass, uniformity of deposit, duration of
sampling, availability of other filters representing the same
process and resource limitations. All of the resuspension filters
listed in Table 2.5 were analyzed.
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TABLE 2.5

Summary of ASARCO—Hayden Resuspension Data

Sample Filter Final Net Ratio of Net Intermediate
Description Type* ID Deposit (ug) Fine to Net Coarse

Charged ore dichot fine P1029 182 0.076
mixture dichot coarse P1030 2361 (1:13)

Composited dichot fine P1031 200 0.076
Smelter Yard and dichot coarse P1032 2489 (1:13)
Road Dust

Dust from Ore dichot fine P1033 199 0.042
Crusher dichot coarse P1034 2555 (1:24)

*Pine is <2.5 urn, Coarse is 2.5 urn — 10 urn.
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2.3 Dispersion Modeling Data Base

2.3.1 Model Selection

The first step in establishing a data base for dispersionmodeling analysis is to determine the appropriate model to beused. For Hayden, an EPA approved model, Industrial SourceComplex Short-Term (ISCST) Version 6.0 was selected for evaluatingPM10 impacts. This model was selected because of its ability to:

— model point, area and volume sources;
— calculate combined impacts for selected source groups;
— vary windblown dust source emissions as a function of

wind speed;
— calculate short-term (1 to 24-hour) and long-term

(annual) concentration using hourly-sequential
meteorological data;

— calculate concentrations at designated receptor
locations (i.e. ambient monitoring stations).

This model allows for the evaluation of PM0 impacts using anemission inventory of the study area (containing both area andpoint sources) and hourly meteorological data. The ability of themodel to group sources aids in the comparison and reconciliation
of modeled results with the results from the CMB receptor modelinganalysis.

2.3.2 Emission Inventory

An emission inventory of the PM10 sources within the studyarea must be compiled for input into the dispersion model. Theinventory should contain source locations as well as PM10 emissionrates and release parameters. The emission rates are generallybased on published or site-specific emission factors and known orestimated activity levels.

Ideally, two types of inventories would be created: day-nspecific and annual—average. The former would be used in thereceptor/dispersion reconciliation analysis while the latter wouldbe used for control strategy development. Typically, however, day—specific activity information is not available and only anestimated annual—average inventory is available for modelingpurposes. For Hayden, the annual—average emission inventory wasused for both model reconciliation and control strategydevelopment modeling.
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TABLE 2.6

Summary of 1986 Pt() Emission Inventory
for Hayden, AZ

. Annual—Average
Source Emission Rate

Source Category Typea (t.on/yr)

Automobile Exhaust A 2.0
(including brake and tire wear)

Roadway Dust A 35.4
Woodburning Stoves A 0.3
Copper Ore Tailings A 84.9
Locomotive Exhaust A 5.3
Windblown Dust A 2.3
ASARCO Smelter Stack P 87.5 ——

ASARCO Smelter Building Fugitives P 17.7
ASARCO Slag Dump P 40.6
Copper Ore P 15.3k:
Ore Crusher P 59.8
Lime Handling P 13.2 —

Gypsum P 13.2
Total 377.5

a A = area source, P = point source

! /

(c:
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Annual-average PM10 emissions in the Hayden area wereestimated based on 1986 activity levels and assigned to the 13general categories given in Table 2.6. The total emissions fromthe 136 area sources and 10 point sources contained within thestudy area are summarized in Table 2.6. The area sources were thetailings pile south and west of Hayden, the railroad activitysouth of Hayden near the ore dump area, the windblown dust fromdisturbed soil areas in the smelter and town areas, and thetailings and fugitive emissions from traffic on paved and unpavedstreets and roads. Figure 2.1 shows the point sources and monitorlocations in Hayden. The actual inventory, containing the sourcelocations, emission factors, emission rates, release parametersand other descriptive information is contained in Appendix B.
2.3.3 Meteorological Data

Meteorological data representative of the study area must beselected for use in the dispersion modeling analysis., The PM1OSIP Development Guideline states that either 5 years of off-siteor 1 year of site—specific meteorological data should be used inthe development of a PM10 SIP. The meteorological parametersgenerally required for predicting short—term and annual averageimpacts with EPA guideline models are wind speed, wind direction,ambient temperature, atmospheric stability and mixing height.
At Hayden, ASARCO routinely collects and processes winddirection, wind speed, and temperature data at monitoringlocations near their smelter. The closest off—site station isTucson airport located approximately 100 miles southwest ofHayden. On-site meteorological data were selected fordispersion/receptor modeling reconciliation and for controlstrategy development because they were more representative of thewind and temperature fields in the study area than Tucson data.The on—site wind data were supplemented with cloud cover andmixing height data from Tucson to generate the atmosphericstability and mixing height profile.

For the comparison and reconciliation of receptor anddispersion modeling results, meteorological data from the daysselected for CMB analysis were used. These data were collected inNovember and December 1986, and January 1987.

The data used for control strategy development were from oneyear of ASARCO hourly sequential data collected in 1983. Cloudcover and mixing heights from the Tucson airport for 1983 wereobtained and combined with the ASARCO wind and temperature data togenerate an annual sequential meteorological data base. Thesedata were used to calculate 24—hour and annual—average PM0concentrations to determine the level of controls needed to attainand maintain the NAAQS.
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3.0 CMB RESULTS AND MODEL VALIDATION

The CMB provides a source contribution estimate (SCE) anddegree of accuracy (a statistic called standard error) for eachsource category that is chosen beforehand for consideration withthe model. The model produces this estimate by making aneffective variance weighted least squares “fit” which considersthe chemical composition of the ambient sample and the compositionof the sources. It estimates what amounts of each source (theSCE’s) will collectively best “explain” the chemistry of theambient sample. Generally, it is desirable to obtain the best“fit” possible given the physical constraints of the modelsassumptions and also to obtain SCE’s with low standard errors.
Initial steps for this modeling are to organize data andperform the chemical mass balance calculations, followed byvalidation procedures to evaluate and adjust the results. Thefirst portion of this section describes the data collection andanalytical results such as measured mass, ambient and sourceparticulate chemistry, and the results of the model calculations.
The second portion of this section describes the validationprocedures and the final model results.

3.1 Analytical and CMB Results

3.1.1 Measured Particulate Mass Concentrations
Coarse and fine dichotomous sampler results and total PM0concentrations were used as part of the filter selection criteriafor CMB analysis. The results also define the ambient PM10concentrations relative to the NAAQS. Fine to coarse to coarseratio is important in distinguishing the fuel combustion andindustrial processes, involving combustion, chemical reaction orcondensation of vapors, from that of wind blown dust, agriculturalactivities, resuspended road dust, and fugitive emissions fromindustrial process sources.

The Hayden dichotomous monitors operated during anapproximate two month period from November 22, 1986 throughJanuary 30, 1987; the Hayden Jail site monitor collected 30samples during that period, and the Garfield monitor collected 24samples. Each sample consisted of a PM2.5 fraction and a PM2.5-10fraction. On two occasions the monitors collected two samplesduring a 24-hour period to assess diurnal influences. The NEAReport lists the results for each sampling period. Table 3.1lists the mean concentrations and ranges of all samples collected,and the mean of the 12 selected days for the Hayden Jail site onthe 13 selected days for the Garfield site.

The highest PM10 value of 236 j.g/m3 was measured at theGarfield site on December 29, 1986. Samples were not collected onthis day at the Hayden Jail site. The second highest PM1concentration for both sites, 160 jLg/m3 for Garfield and 99 g/mfor the Hayden Jail, were measured on December 1, 1986. The third
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highest PM10 concentration at the Garfield site of 147 Lg/1u3
occurred on December 4, 1986, which was the same day as the
highest Hayden Jail reading of 127 jg/m3. High measured
concentrations at the Hayden Jail site were consistently lower
than at the Garfield site.

The overall average PM10 value at the Hayden Jail site of 47
g/m3 was also substantially lower than the 73 JLg/m3 measured at
the Garfield site. The average fine particle mass was nearly the
same at both sites, 12 g/m3 at the Hayden Jail site and 13 .Lg/In3

at the Garfield site.

The days selected for chemical analysis consisted of about
half of the days sampled. The analysis days were selected to
represent high P1410 days as indicated by the selection criteria
(Section 2.2.2) and a comparison of the average mass values listed
in Table 3.1 for sampled and selected days.

The fine to coarse ratios were generally substantially less
than 10 indicating a preponderance of coarse particles. These
ratios were lowest on the high wind speed days and days with
highest PM10 values, indicating an increased coarse particle mass
percentage, while the highest fine to coarse particle ratios were
on the lowest wind speed days, indicating a higher proportion of
the mass as small particles.

3.1.2 Ambient Particulate Chemistry

The average fine and coarse particle elemental compositions
are listed in Table 3.2 and 3.3. The most abundant element in
both size fractions was s44ea silicon (Si), which represented
about 20 percent of the mass. The most abundant coarse particle
element at the Hayden Jail site was clacium (Ca) followed by iron
(Fe) and aluminum (Al), while iron (Fe) and aluminum (Al) were the
second and third most abundant elements at the Garfield site.
Sulfur was the second most abundant fine particle at both sites
followed by aluminum (Al).

Most of the s4ea silicon (Si) was in the coarse particle
size fraction, with average fine to coarse particle ratios of 0.26
at the Hayden Jail and 0.14 at the Garfield site. Other elements
mostly in the coarse fraction included aluminum (Al), potassium
(K), calcium (Ca), titanium (Ti), manganese (Mn), iron (Fe), and
copper (Cu). On the other hand, sulfur (S), chlorine (Cl), zinc
(Zn), arsenic (As), cadmium (Cd), antimony (Sb), and lead (Pb)
were more abundant in the fine particle size fraction.

The concentration of each of the toxic elements of arsenic
(As), cadmium (Cd), chromium (Cr), nickel (Ni) and lead (Pb) were
below 1.0 gm3; average copper (Cu) concentrations were just
above 1 g/m. The lead (Pb) concentration is less than that
observed in many urban airsheds because of the large contribution
from motor vehicle tailpipe emissions in urban airsheds. The
arsenic (As), cadmium (Cd), copper (Cu) and nickel (Ni) are
substantially higher than those typically found in urban airsheds.
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TABLE 3.1

COARISON OF A.N SUSPDED P4.RTICIflATE A.SSkT HAYD SALING SITES

Sire

—
No. Descririon Fine Coarse PHID F/C Ratio*

1 Eayd Jail 12 ± 6 35 ± 22 47 ± 28 0.43 ± 0.26Range (n—3D) 5.8 — 32 6.2 — 95 12.0 — 127 0.18 ± 0.7

2 Garfield 13 ± 5 60 ± 46 73 ± 49 0.35 ± 0.79Range (rz—24) 6.8 — 28.0 4.4 — 221 11.6 — 236 0.05 ± 1.61

Days
Selected

1. Rayden Jail 14.6 44.9 59.5 0.32 —.
(u12)

2 Garfield 15.0 89.6 104.5 0.17(n13)

*Average fine to coarse ratio
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TABLE 3.2

AVERAGE FINE PARTICLE ETAL COMPOSITION

Species Rayden Jail
Percent

Garfie.ld E.aye.n Jail Carfie.ld

Al
Si
P
S
Cl

Ca
Ti
V
Cr
Mn
Fe
Ni
Czi
Zn
Ga
As
Se

Rb
Sr
T
Zr
Mo
Pd
Ag
Cd
In
Sn
Sb

La
Eg
Pb

0.4858
2.5157
0.0119
1.1033
0.0238
0.2325
0.3538
0.0454
0.0013
0.0009
0.0087
0.3728
0.0013
0.2237
0.0800
0.0006
0.0791
0.0113
‘0.0039
0.0004
0.0012
0.0000
0..0000
0.0013
0.0000
0.0000
0.0054
0.0000
0.0000
0.0038
0.0000
0.0000
0.0004
0.1664

± 0.5228
± 2.4963
± 0.0184
± 0.4546
± 0.0177
± 0.1823
± 0.2983
± 0.0547
± 0.0019
± 0.0012
± 0.0169
± 0.3791
± 0.0014
± 0.1588
± 0.0765
± 0.0007
± 0.0801
± 0.0061
± 0.0018
± 0.0008
± 0.0013
± 0.0003
± 0.0010
± 0.0039
± 0.0006
± 0.0008
± 0.0067
± 0.0013.
± 0.0016
± 0.0132
± 0.0064
± 0.0118
± 0.0004
± 0.1152

0.5498
2.8617
0.0084
1.1017
0.0507
0.2636
0.2111
0.0468
0.0021
0.0008
0.0116
0.3865
0.0015
0.1679
0.0748
0.0006
0.0963
0.0127
0.0034
0.0003
0.0010
0.0001
0.0000
0.0015
0.0000
0.0000
0.0052
0.0000
0.0000
0. 0017
0.0000
0.0000
0.0004
0.1737

± 0.4604
± 2.6311
± 0.0137
± 0.4476
± 0.1001
± 0.2064
± 0.1757
± 0.0507
± 0.0024
± 0.0011
± 0.0202
± 0.3716
± 0.0015
± 0.0923
± 0.0432
± 0.0005
± 0.0998
± 0.0098
± 0.0022
± 0.0008
± 0.0012
± 0.0003
± 0.0009
± 0.0035
± 0.0005
± 0.0007
± 0.0069
± 0.0011
± 0.0014
± 0.0062
± 0.0056
± p.0102
± 0.0004
± 0.0834

3.335
17. 273
0.082
7.575
0.163
1.596
2.429
0.312
0.009
0.006
0.060
2.560
0.009
1.536
0.549
0.004
0. 543
0.078
0.026
0.003
0.008
0..000
0.000
0.009
0.000
0.000
0.037
0.000
0.000
0.026
0.000
0.000
0.002
1.143

± 3.576
±17.059
± 0.126
± 3.036
± 0.120
± 1.242
± 2.035
± 0.375
± 0.013
± 0.008
± 0.116
± 2.592
± 0.010
± 1.080
± 0.523
± 0.005
± 0.547
± 0.041
± 0.012
± 0.005
± 0.009
± 0.002
± 0.007
± 0.026
± 0.004
± 0.006
± 0.046
± 0.009
± 0.011
± 0.090
± 0.044
± 0.081
± 0.003
± 0.783

3.667
19 . 086

0.056
7.348
0.338
1.758
1.408
0.312
0.014
0.006
0.077
2.578
0.010
1.120
0.499
0.004
0.643
0.084
0.023
0.002
0.007
0.001
0.000
‘0.010
0.000
0.000
0.034
0.000
0.000
0,011
0.000
0.000
0.003
1.159

± 3.050
±17.452
± 0.091
± 2.901
± 0.667
± 1.366
± 1.164
± 0.337
± 0.016
± 0.007
± 0.135
± 2.466
± 0.010
± 0.606
± 0.284
± 0.003
± 0.663
± 0.065
± 0.015
± 0.005
± 0.008
± 0.002
± 0.006
± 0.023
± 0.004
± 0.005
± 0.046
± 0.008
± 0.009
± 0.041
± 0.037
± 0.068
± 0.003
± 0.545
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BLE 3.3

ug/rn3 Percent
Species Rayden Jail Garfieid B.ayden Jail Garfield

Al 2.1035 ± 1.3704 4.6364 ± 2.2458 4.685 ± 3.017 5.182 ± 2.456
Si 9.7309 ± 2.1813 20.7171 ± 2.5052 21.674 ± 4.353 23.156 ± 1.579
P 0.0276 ± 0.0585 0.0308 ± 0.0443 0.062 ± 0.130 0.034 ± 0.049
S 0.8378 ± 0.4305 1.0524 ± 0.4497. 1.866 ± 0.941 1.176 ± 0.489
Cl 0.0255 ± 0.0198 0.0216 ± 0.0296 0.057 ± 0.044 0.024 ± 0.033
K 0.8308 ± 0.5338 2.6364 ± 1.6353 1.850 ± 1.175 2.947 ± 1.804
Ca 3.6350 ± 2.8756 2.0362 ± 1.3292 8.096 ± 6.354 2.276 ± 1.468

0.2373 ± 0.2005 0.6505 ± 0.5663 0.529 ± 0.444 0.727 ± 0.629
V 0.0126 ± 0.0082 0.0280 ±. 0.0237 0.028 ± 0.018 0.031 ± 0.026
Cr 0.0000 ± 0.0003 0.0000 ± 0.0005 0.000 ± 0.001 0.000 ± 0.001

0.0471 ± 0.0413 0.1042 ± 0.0971 0.105 ± 0.091 0.116 ± 0.108
Te 2.2803,± 1.5360 4.9837 ±4.0328 5.079 ± 3.384 5.570 ± 4.473
Nj 0.0015 ± 0.0017 0.0036 ± 0.0028 0.003 ± 0.004 0.004 ± 0.003
Cu 0.9055 ± 0.6046 1.0881. ± 0.5799 2.017 ± 1.332 1.216 ± 0.637
Zn 0.0384 ± 0.0271 0.0615 ± 0.0363 0.086 ± 0.060 0.069 ± 0.040
Ga 0.0003 ± 0.0008 0.0005 ± 0.0016 0.001 ± 0.002 0.001 ± 0.002
As 0.0148 ± 0.0127 0.0221 ± 0.0215 0.033 ± 0.028 -- .0.025 ± 0.024
Se 0.0007 ± 0.0011 0.0013 ± 0.0015 0.002 ± 0.002 0.001 ± 0.002
r 0.b008 ± 0.0016 0.0003 ± 0.0007 0.002 ± 0.004 0.000 ± 0.001
S 0.0039 ± 0.0036 0.0138 ± 0.0108 0.009 ± 0.008 0.015 ± 0.012
Sr 0.0142 ± 0.0096 0.0200 ± 0.0113 0.032 ± 0.021 0.022 ± 0.012
1 0.0003 ± 0.0005 0.0033 ± 0.0037 0.001 ± 0.001 0.004± 0.004
Zr 0.0000 ± 0.0010 0.0007 ± 0.0019 0.000 ± 0.002 0.001 ± 0.002
14 0.0142 ± 0.0115 0.0297 ± 0.0170 0.032 ± 0.025 0.033 ± 0.019
Pd 0.0000 ± 0.0005 0.0000 ± 0.0006 0.000 ± 0.001 0.000 ± 0.001
Ag 0.0000 ± 0.0007 0.0000 ± 0.0007 0.000 ± 0.002 0.000 ± 0.001
Cd 0.0000 ± 0.0009 0.0000 ± 0.0010 0.000 ± 0.002 0.000 ± 0.001-
In 0.0000 ± 0.0011 0.0000 ± 0.0012 0.000 ± 0.002 0.000 ± 0.001
Sn 0.0000 ± 0.0014 0.0000 ± 0.0014 0.000 ± 0.003 0.000 ± 0.002
Sb 0.0000 ± 0.0029 0.0000 ± 0.0031 0.000 ± 0.007 - 0.000 ± 0.003
Ea 0.0000 ± 0.0055 0.0118 ± 0.0298 0.000 ± 0.012 0.01.3 ± 0.033
La 0.0000 ± 0.0099 0.0066 ± 0.02.37 0.000 ± 0.022 0.007 ± 0.026
Hg 0.0000 ± 0.0002 0.0004 ± 0.0009 0.000 ± 0.000 0.000 ± 0.001
Pb 0.0342 ± 0.0191 0.0453 ± 0.0234 0.076 ± 0.042 0.051 ± 0.026

kVERACE COARSE PARIICLE C00SITl0N
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3.1.3 Elemental Composition of Source Profiles

The potential major sources of PM10 in Hayden were grouped

into the following eight general source categories:

— Fugitive area dust sources from wind and traffic

- Ore handling and processing

— Fugitive emissions from the smelting process

— Miscellaneous smelter dust
— Wind-blown dust from ore tailings ponds

— Stack emissions from the smelting process

— Motor vehicle emissions
— Background

Representative source profiles were developed through direct

source sampling for the first five categories. Literature

composition source profiles were used to represent motor vehicle

emissions as well as other miscellaneous sources. Source profiles

were not developed to represent emissions from the main stack,

acid plant, and bell damper because these sources have been

estimated to have minimal impacts within the study area. The

background aerosol was not characterized.

The NEA Report attached as Appendix A contains tables listing

the source codes, the source composition profiles for the key

sources, and the fine to coarse particle ratios for each source

type. The tables show that crustal sources are primarily large

particles high in aluminum (Al), 4i4ea silicon (Si), calcium (Ca)

and iron (Fe); plant road dust shows reduced calcium (Ca) with

high copper and sulfur. Pyrometallurgical smelter fugitives were

generally fine particulates characterized by concentrations of

zinc (Zn), arsenic (As), cadmium (Cd), antimony (Sb), and lead

(Pb). Subtleties in the relative concentrations of these elements

distinguished the various sources within the smelter. The tables

and text describing source characteristics are contained in the

NEA report.

3.1.4 Source Impacts

Chemical mass balance source apportionment calculations were

performed on 50 fine and coarse particulate filters, representing

about one-half of the sampling days in this study. Individual

source apportionment results for each filter are presented in the

NEA Report. Table 3.4 shows an example of the CMB results. In

this example, the filter identification numbers for the matching

fine and coarse particle filters (715, 714), particle size

(coarse), sampling site (Hayden Jail, HD), and sampling date

(January 4, 1987) are listed at the top of the page. The CMB

modeling performance measures are listed dust below this

information (R-SQUARE: .9749, CHI SQUARE: 1.3403) followed by a

listing of the fitted sources and their source contributions. In

the bottom portion of the table are listed the measured elemental

concentrations, their calculated concentrations, and the ratio of

the calculated to measured concentrations. Elements actually used

in the fitting process are indicated with asterisks.
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TABLE 3.4

Sample Source Apportionment Results
Hayden Jail

Coarse Fraction
January 4, 1987

RESULTS FOR 0.48 SITE: MD 715 71 ‘TEAR: 87 DATE: 0104COARSE PARTI0.JL.ATE FRAtTIOk
SAMPUNG DURATION: 24 MRS. 111TH START HQJR: 24
R-SQUARE: .9749
CHI SQUARE: 1.3403
OF: 8

TYPE ..

.

5 5095 .000’-- .000 .000.- .000
7 crPsu 1.945-- .4.81 5.651.- 1.50913 DECT 5.833.- 2.067 25.658.- 6.53816 SSFF1 .000.- .000 .000.. .00019 SSFF2 .176.- .032 .510.- .106

22 ZND3 .000+- .000 .000.- .000
28 DUSTO - ZZ.818-- 2.034 66.280.- 8.917

TOTAL: 33.7Th-- 1.555 9L095+-11.260

?4155 00ARSE SUSPENDED PARTIWLATE
SP!CIES INCi. P1.0 , EAS. UOfl PERCENT tALC. Ut/M3 RATIO

1 TOTAL 34.42620.- 3.46960 100.00000.- 14.25297 3L77156’-- 1.85531. .98.- .71 TOTAL13 Al. • 1.58920.- .23980 5.48768’- .88943 1.98253-- .16024 1.05- .16 AL14 SI 9.02800.- 1.01600 28.21840.- 3.96132 7.27240—- .60661 .81—- .11 5115 P c .00000 c .03360 .00487.- .00578 .00.- .00 P16 S .63590-- .07620 1.84714.- 23922 .61063—- .04299 .96—- .13 517 0. .02030.- .00680 .05897—- .02063 .01752—- .00308 .8&-- .33 CL19 X .72350.- .05870 2.27588.- .36496 .88214—- .08102 1.13—- .1620 CA • 172870— .19620 502147—- .75785 187016—- .12643 1.05—- .16 CA22 TI .17810.- .04050 .51734—- .12868 25115’-- .02292 1.41.- .35 TI23 V .00890 c .02656 .00505-- 00196 .57—- .62 V24 .00000 c .00203 00245—- .00047 .00.- .00 CR25 MM ‘ .03080-- .00360 .08967—- .01381 .02618-- .00204 .55—- • 12 4N26 FE 1.67230.- .15850 4.87507—- .73632 1.59822’- .13348 .95-.- .13 FE28 MI C .00020 C .00145 .00320.- .00246 16.01.- 41.86 MI29 0.J .68500.- .07750 1.98976.- .30149 .26821—- .01978 .39- .05 CU30 ZN • .03000-- .00540 .08711.—- .01798 .02374- .00361 .96—- .21 ZN31 CA .00000 c .00116 .00026.- .00033 .00-- .00. CA33 AS .00960.- .00350 .02759.- .01055 .01674—- .00376 1.74—- .75 AS36 SE .00070.- .00030 .00203—- .00090 .00011.- .00066 .15.- .66 SE35 SE * .00150.- .00040 .00436.- .00126 .00077—- .00320 .32—- 2.14 BR37 RB .00300-- .00060 .00871.- .00195 .00.497.- .0001.4 1.66—- .36 RB38 SR . .D0790-- .00100 .02295-- .00371 .00765—- .00056 .97—- .14 SR39 T .00160.- .00160 .00465-- .00467 .00165.- .00033 I.03- 1.05 T40 ZR c .00000 < .00930 .00069’- .00110 .00.- .00 ZR62 No .01110.- .00200 .03224.- 00666 .00698.- .00081 .63.- .13 MD46 P0 C .00000 c .00665 .00000.- 00063 .00-- .00 PD47 A0 .00000 c .00668 .00000.- .00084 .00.- .00 *048 c .00000 c .00842 .00080.- .00113 .00.- .0049 IN C .00000 .01075 .00089-’- .00134 .00.- .00 IN3D SM C .00000 C .01249 .00147.- .00154 .00—- .00 SN51 SB c .00000 .02643 .00350.- .00355 .00-- .00 5856 5* .,ØQDOD c .05054 .00000.- .00667 .00.- .00 BA57 LA
V c .00000 c 09266 .00619-’-- .01143 DD—- .00 LA80 HO 00000 < .00087 .00004’-- .00031 .00.- .00 XC52 PB .02610-- DD41O D7551-- .01415 .02014.- .00287 .77—- .16 PB

V

MEASURED AMBIENT MASS (UO/X3): FINE: 13.6.- 1.4 COARSE: 34.4.- 5.5 TOTAL: 48.0.. 3.8
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The CMB results presented in Appendix B represent the best
model solution as determined by an iterative procedure which
optimizes the following model performance parameters:

— Source contributions should be positive and greater than
their uncertainties. The t-statistic (TSTAT) value should
be greater than 2.0.

— R—sguare values should be greater than 0.8.

— Reduced chi square should be minimized and generally less
than 2. A value greater than 4 indicates that the model
has not explained the ambient data well.

— The calculated to measured concentration ratio for
individual elements should approach 10 within the listed
uncertainty.

— The percent elemental mass explained should approach 100
percent within the uncertainty.

- The degrees of freedom (OF) should be maximum, preferably
greater than 5.

— Source contribution estimates should approximate the
measured mass concentrations.

In the example illustrated in Table 3.4, 98.098 ± 11.260 percent
of the mass was explained by the sources indicated. A reduced chi
square value of 1.3403 was obtained with 8 degrees of freedom
(OF). The calculated to measured elemental ratios were generally
equal to 1.0 within their listed uncertainties for the fitting
elements. The largest deviations from 1.0 were for elements below
the analytical detection limit and for abundant elements like Cu
which were omitted from the fitting because of the lack of a
source capable of explaining the excess copper as discussed in the
next section. The R-square value is 0.9749, and the mean
t-statistics value is 4.98 with a low value of 3.74.

Ore dust from the ore crusher, conveyor belt, etc., was the
largest source of coarse and PM10 suspended particulate mass at
both the Hayden Jail and Garfield monitoring sites. Kennecott
road dust contributed almost as much PM10 and coarse particulate
mass at the Hayden Jail as ore dust, but over ten times less than
the ore dust source at the Garfield site. The only other sources
contributing more than 1 percent of the suspended particulate P1410
mass were sources of secondary sulfate and the copper ore tailings
pile, both of which contributed about 5 percent of the particulate
mass.

On days when there were high winds from the east (Regime 1),
ore dust (DUSTO and CUOR) was the dominant source of PM10 mass at
both sites and responsible for about 70 percent of the mass with
about 25 percent of the mass unexplained. On low wind speed days
when the wind was from the south (Regime 2), ore dust was still
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the largest source of P1410 mass at the Garfield site, butKennecott road was the largest source at the Hayden Jail site. Ondays with moderate wind speeds from the southeast (Regime 3), oredust was the largest source of PM10 mass at both sites as it wason Regime 1 days, but on Regime 3 days, with moderate wind speeds,Kennecott Road contributed almost as much mass as the ore dustsource category. On the one day that represented Regime 4 whenthe wind was from the west at moderate wind speeds, the majorsource impacts at the Hayden Jail was Kennecott road dust whichwas responsible for 50 percent of the PM19 mass, four times morethan the impact from ore dust. Under this meteorological regime,calcium rich sources, such as lime and gypsum were responsible forover 15 percent of the PM10 mass at the Hayden Jail site, but only2 percent of the mass at the Garfield site.

Secondary sulfate contributed about 3 or 4 Lg/m3 to PM10particulate mass and was relatively independent of meteorologicalregime suggesting a regional background source of this species. orelse a high concentration in surrounding crustal material due todeposition.
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3.2 CMB Model Validation

Chemical mass balance (CMB) receptor model calculations are
performed on individual filter data sets. These calculations
yield the most probable source contributions based on ambient and
source aerosol chemistry. Because these calculations are
generally made independently of meteorological characteristics,
plant operating schedules, etc., the validity of the CMB results
can be evaluated by comparing them with these independent airshed
and source characteristics.

The objective of this section is to evaluate the source
apportionment results relative to the complete airshed data base
and model evaluation statistics. It is clear from the results
that not all of the source profiles have been characterized nor
have the source profile uncertainties been adequately defined by
replicate source sampling over an extended period of time. The
impact these limitations have on the source contribution results
are discussed in the following subsections.

3.2.1 Quality of CMB Results

The quality of each CMB source apportionment calculation is
evaluated on the basis of the percent of total mass explained,
R-square, chi square, t—statistic, source uncertainty clusters,
elemental ratios, and residuals. Results of the CMB statistical
analysis are presented in the NEA Report.

The total deposit mass was reasonably well explained
considering that secondary sources of carbon and nitrate were not
included. In addition, a source rich in copper has clearly been
omitted. The average unexplained coarse particle mass was only 1
percent at the Hayden Jail site, but was up to 10 percent at the
Garfield site. The unexplained fine particle mass at both sites
averaged about 20 percent. However, the average R-square value
was 0.97 and the lowest value was 0.82, indicating generally good
fits with the fitting species used. The reduced chi square values
are relatively high averaging 3.8 for fine particles at the Hayden
Jail and 3.6 at the Garfield site, and 2.1 and 2.9, respectively,
for coarse particles. These high chi square values are due
primarily to the use of source profile uncertainties that do not
reflect the true source profile variability as a function of time
or space and/or the omission of one or more sources.

The source profile uncertainty used was the larger of the
standard deviation of the replicate values, the analytical
uncertainty, or 10 percent. The uncertainties for the major
elements in the two largest source categories (Kennecott Road and
ore dust), however, were only 10 percent and represented
essentially only one sample. Most of the t—statistic values were
greater than 2 and generally 4 or greater.

The elemental ratios and residuals for the fitting elements
were, for the most part, in the acceptable range, but there were
some elements that consistently exhibited poor fits. Most notable
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was copper, which was removed as a fitting element at thebeginning. Other elements which were well above their detectionlimits but frequently underexplained (low ratios, high negativeresidual) included silicon (Si), potassium (K), manganese(Mn), and iron (Fe).

In general, the best quality fits were obtained from filterswith deposits collected when wind speeds were low to moderate andfrom the south or southeast. This group of thirty-six filtersrepresents almost three fourths of the filters analyzed. Theaverage coarse particle mass explained was 100 ± 2 percent, andthe average fine particle mass explained was 84 percent. Thepoorest quality fits were obtained for filters exposed during highwind speeds from the east (Regime 1).

Although the quality àf the CMB modeling calculations couldbe improved, primarily through more complete source characterization, the major source contributions are not expected to besignificantly different except for the source responsible for theexcess copper (Cu) and other underexplained species.

Qualitative conclusions, as described in the precedingparagraphs, were made by EPA’S contractor, Engineering Science,without input from ADEQ.

3.2.2 Meteorological and Site Dependence of Source Contributions

The meteorological and site dependence of the calculatedsource impacts were consistent with the known source-receptorrelationships. For example, the average ore dust source (copperore unloading, crushing, and conveying) contribution to PM10 wasabout three times greater at the Garfield site than at the HaydenJail as expected from the close proximity of the Garfield site tothis source. On the other hand, the average contribution of dustfrom Kennecott Road that runs behind the west side of the Jail wasabout four times greater at the Jail than at the Garfield site.In addition, when strong winds were out of tie east, the KennecottRoad dust contributions were minimal or below detection limits,and the ore dust contributions were high at both sites. Thehighest ore dust contributions to the coarse particle fraction atGarfield occurred during regimes when the wind was from the eastor southeast. Contributions during the east and southeast regimeswere more than double the average contributions during the othertwo wind regimes.

The source contributions from calcium (Ca) rich sources suchas lime or gypsum were also significantly higher at the HaydenJail as expected from the location of an old lime/gypsum facilityin the vicinity of the Jail.

Copper ore tailings dust impacted the sites only twice andboth times the impacts were at the Garfield site. One of the dayswas a day when the Hayden Jail sampler was not operating.
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The impact of fine particle such as secondary sulfate,
transportation emissions, and the smelter fugitive process
emissions were quite similar at both sites.

3.2.3 Particle Size Dependence

The particle size dependence of the source contributions was
consistent with the source emissions characteristics. For
example, about 90 percent of the ore, road and tailings dust was
apportioned in the coarse particle fraction, and about 95 percent
of the secondary sulfate was apportioned to the fine particle
fraction. This latter point is significant since the average fine
to coarse S ratio was about 1.2, and much of the coarse particle S
was associated with ore dust.

The average transportation (exhaust) impact was small (about
0.2 g/m3) and resolved only in the fine particle fraction.

The contributions from the smelter’s process fugitive
emissions (slag skimming, matte tap, converter and slag pour) were
generally quite small (about 0.8 g/m3). Although only 75 percent
of these source impacts were in the fine particle size fraction,
90 percent to 95 percent of the source emissions were in the fine
fractions suggesting the possible over—estimating of the coarse
particle contribution from these source categories.

It should also be noted that the ore dust profile was
developed from settled dust collected in the ore crusher building.
Thus, the observed low F/C ratio for this source may be perturbed
by the enrichment of coarse particles in the settling process.

3.2.4 Source Variability

During a twelve hour period in December and January, when the
smelter’s furnace operations were shut down, process fugitive
emissions associated with the slag-skimming, matte tapping, and
converter contributed only 0.31 and 0.42 jg/m3 to PM1O on the 9th
and 7th respectively, about half of the study average of 0.8.

The days with high fine to coarse ratios were characterized
by lower than normal contributions from coarse particle sources
rather than increased impacts from fine particle sources, which
were relatively small contributors and reasonably constant
throughout the study period.

The CMB model results on the three days that overlapped the
days when source samples were collected were among the highest
quality. The average R-square value was 0.97 ± 0.01, and the
average chi square value was 2.1 ± 0.7. The average fine particle
chi square value was 1.7, while the coarse particle chi square
value was 2.5. The percent coarse particle mass explained was 100
percent, and the fine particle mass explained was 83 percent.
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Source profiles for the fugitive process emissions are basedon samples collected on these three days. The significance ofthis close overlap of ambient and source sampling is most clearlyreflected in the excellent quality of the fine particle fits andratios close to 1.0 for the elements most abundant in the fineparticle fugitive dust emissions such as zinc (Zn), arsenic (As),and lead (Pb).

The poorer quality of fit obtained for the coarse particlefraction on these three days is quite likely due to thecontribution of other dust sources either not sampled or includedin a composite, or variability in the ore dust emissions from thecrusher and/or the conveyor belt. Although a variety of smelteryard dust and enriched ore samples were collected during the lastweek in January, many of the samples were combined into onecomposite. In addition, even though samples of dust in the orecrusher building were collected, filter samples collected in thebuilding were invalidated because of material loss in shipment.The bulk dust collected from within the building and laterresuspended in the laboratory represented the accumulation of dustover an extended period of time and was not necessarilyrepresentative of the emissions on these three days.

Poor fitting of copper (Cu) in many airsheds is notconsidered significant because of the potential contribution fromthe sampler pump motors. The problem is probably more common inurban airsheds, however, because of the large number of potentialelectrical sources of copper (Cu). In this particular case, theexcess copper (Cu) is not thought to be due to either of the abovesources because of the low population density and good ventilationat the sampling sites. Therefore, it is believed that excesscopper (Cu) is due to a local source not identified by EngineeringScience.

3.2.5 Major Source Impacts

- Ore Dust

Ore dust (copper ore unloading, crushing, and conveying)was the largest contributor to fine, coarse and PM10 particles atboth sites. The fine to coarse source contribution ratios weretypical of the low fine to coarse particle ratio observed with thesource. The impacts calculated for this source are consistentwith the spatial relationship of the two receptors relative to thesource and the impacts during the five specified meteorologicalregimes. The major cause of uncertainty in this sourcecontribution estimate is due to the potential variability in thesource profile for this source. The lack of replicate samples toestablish this variability further exacerbates this problem.
— Road Dust

The second largest contributor of PM10 and coarseparticles was road dust. This source impact, like the ore dustsource category, was. consistent with particle size, source
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receptor, and meteorological regime stratification relationships.Similarly, the largest source of error in this source contributionestimate is due to the limited definition of the variability ofthe emission along any given road, as well as the potentialinfluence of a separate source of PM10 with similar chemicalcomposition.

— Secondary Sulfate

The secondary sulfate source contribution estimate isbased on the assumption that any S not explained by primarysources is secondary sulfate. Even though the fine and coarseparticle S ratio was close to 1.0, the apportioned secondarysulfate was highly concentrated in the fine particle fraction aswould be expected by the nature of this source. In addition, theimpact from this source was relatively constant and independent ofmeteorological regime and receptor location which suggests asource related to the background air mass or else a highconcentration in surrounding crusted material due to deposition...
— Ore Tailings

The copper ore tailing impacts were observed only on thehighest wind speed days when gusts approached 24 mph which isconsistent with the origin of this dust. This source impact wasobserved above its detection limit only in the coarse particlefraction and not at the Hayden Jail site.

- Lime and Gypsum

The lime and gypsum source contribution estimates werealso largely coarse particle impacts. Lime and/or gypsum eitheris currently being used at the smelter or was in the past. An oldlime or gypsum plant or storage area can be seen from the HaydenJail. The impact was largest at the Jail. It is also likely thatsome of the material from the old facility on the hill above theJail has washed down the gully passing behind the Jail enrichingthe general area with calcium. A possible but unlikely source ofgypsum was a truck dump and rail car loading area dust south ofWinkleman.

— Process Fugitive Emissions

This category includes process fugitive emissions formslag skimming, matte tapping, converter operations, and slagpouring. The relative impacts from these sources may varysubstantially over a twenty four hour period, but the individualsource impacts can be determined when the impacts aresubstantially above their detection limits. In this particularstudy, the impacts were reasonably small and represent only 1-2percent of the PM10 mass. This source category, however, wasresponsible for 80 to 100 percent of the lead (Pb) mass and thetoxic species of arsenic (As) and cadmium (Cd). Although most ofthe impact from this source category was attributed to the fineparticle fraction, the fine to coarse particle source impact
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ratios were higher than expected from the source profilecharacteristics. This is thought to be due in part to the poorsource signal to noise ratio in the coarse particle size fractionand the potential omission or mis—characterization of a coarseparticle source not identified by Engineering Science. As aresult, it is likely that the coarse particle source contributionestimates for this source category are overstated.

— Smelter Yard Dust

This source category, which is also called composite plantroad dust (PLNTRD or COMPR), is a mixture of five dust samplescollected within the smelter. This composite sample has thehighest concentration of copper (Cu) and it is assumed that someof the individual dust samples included in this composite sourcecategory have even higher copper (Cu) concentrations. It isconsidered likely that one or more of the dust sources included inthis composite are responsible for more of the fugitive yard dustcoming from the smelter than others included in the composite.These possible dust sources would have higher copper (Cu)concentrations than reported for the composite and are possiblyenriched in species such as iron (Fe) and manganese (Mn). Thisassumption is consistent with the impacts and chemistry onmeteorologically regime-stratified days.

— Sources Not Included

Several sources of emissions from the smelter were notcharacterized or included in the CMB model calculations. Thesesources included the main stack, acid plant stack, copper anodeblowing, bell caps, and copper pouring. The impacts on localreceptors from all of these sources were considered to be small orat least less than the process fugitive emissions measured.Consistent with this assumption is the relatively low impact fromthe sum of the main process fugitive emissions sources sampled andthe reasonably good fits obtained for most of the fine particlefilters. In addition, the low fine to coarse particle ration forsuch elements as copper (Cu) suggests that the copper anodeblowing and pouring, which are expected to emit primarily finecopper (Cu) particles, are relatively unimportant.
3.2.6 Large Chi Square Values and Unexplained Mass

It was not possible to obtain reduced chi square values closeto 2.0 for several of the data sets. The worst case was for thefine particle sample collected on November 22, 1986, at the HaydenJail where the lowest reduced chi square value that could beobtained was 10.7. The element primarily responsible for the highchi square value is potassium (K). The source profile librarydoes not show a source rich in potassium (K). The only way thechi square value can be reduced is to eliminate potassium (K) fromthe fitting. This may be a case where one of the smelteremissions mentioned above that were not characterized was making asubstantial contribution to the fine particle fraction even thoughthe average wind direction was from the west. Silicon, in
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addition to potassium (K), also portrayed a poor fit in the fine
fraction on this day at the Garfield site. See Table 6.2. In
contrast, the chi square values for the corresponding coarse
fraction were 2.4 at the Jail, 1.1 at Garfield. In addition, the
elemental ratios for K and Si were close to 1.0 in the coarse
fraction.

In this particular example, it is likely that either an
uncharacterized smelter source emission impacted the fine particle
filter, a source such as the mine west of the smelter impacted the
site, or one of the fine particle source profiles was
substantially altered. This was the only day analyzed in which
the average wind direction was from the west (261).

It is likely that similar variations in the source profiles
and/or source impacts are responsible for the other samples for
which high reduced chi square values were obtained.

— Unexplained Mass and Elemental Concentrations
Unexplained mass was largest for the fine particle

fraction which is typical of most airsheds. In this study, most
of the unexplained fine particle mass is thought to be associated
with secondary organic carbon and nitrate, as well as water and
sources rich in carbon but not resolved. In some cases, some of
the unexplained mass was probably associated with the impact from
uncharacterized sources. In the coarse particle size fraction,
the unexplained mass was likely due to the omission of a smelter
yard dust source.
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4.0 RECONCILIATION OP RECEPTOR/DISPERSION MODEL RESULTS

The development of control strategies needed toattain/maintain the P1410 standards depends on the ability ofavailable modeling techniques to properly predict thecontributions from each source at selected model receptors. TheP1410 SIP Development Guideline recommends that both Chemical MassBalance (CMB) and Dispersion Models (DM) be used to complete thesource apportionment. Because these techniques use differentinputs and calculation techniques, the resulting predicted PM10concentrations cannot be expected to show perfect agreement. Thedifferences may be negligible, but on occasions they may be largeenough to raise questions concerning which model is correct. Asystematic method for examining and reconciling the modelestimates is contained in the EPA’s Protocol for ReconcilingDifferences Among Receptor and Dispersion Models (Pace, et. al.,1986). The steps outlined in the protocol were used to reconcilethe differences between the CMB and DM analyses performed forHayden.

4.1 Preliminary Dispersion Modeling

Using the 014 data base established for the study area (seeSection 2.3), preliminary DM estimates were made. These estimateswere then compared with the CMB results in order to determinewhether all major source groups were adequately defined in theemission inventory.

For Hayden, preliminary dispersion modeling was performed forthe 15 days which were evaluated using the CMB. Site-specificmeteorology for the days selected for analysis was used to predict24-hour average PM10 impacts from the sources contained in theemission inventory. The dispersion modeling revealeddiscrepancies between the results from the CMB and DM analyseswhich needed to be reconciled before modeling of potential controlstrategies could be performed.

4.2 Model Reconciliation

The Protocol for Reconciling Differences Among Receptor andDispersion Models (Pace, et. al., 1986) (henceforth referred to asthe Protocol) provides an eight step approach which involves thecomparison of model results, re-verification of model input dataand the refinement of inputs to both models. The general protocolfor resolving the differences between the two modeling approachesis summarized in Figure 4.1. This protocol provides the basicframework for the reconciliation of the P1410 modeling analyses forHayden.

The PM10 emissions in the Hayden area were initially groupedinto source categories which generally corresponded with thoseused in the CMB analysis. Dispersion modeling impacts from thesesource groups provided for a quick check against the CMBpredictions. The source groups used in the initial ISCST modelingare given below. The locations of the point and area sources,
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fiGURE 4.1
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along with the monitor locations, can be found in Figure 2.1 andin Section 2 of this report.

- Automobile Exhaust
- Roadway Dust
- Copper Ore Tailings
- Smelter Building Fugitives
- Slag Dump
- Copper Ore
- Ore Crusher
- Lime Handling
- Gypsum
- Secondary Sulfates
- Other

The “other” category contained sources of P1410 from woodburning,locomotives, windblown dust and the main ASARCO stack. The“secondary sulfates” category was a single point source located atthe ASARCO smelter building. This source was not used so much forpredicting sulfate impacts as for determining if there was anywind direction correlation with measured secondary sulfate levels.If a strong correlation between easterly (from the east) winds andhigh sulfate levels was revealed, it could be reasonably assumedthat the sulfate emissions were emanating from the smelterbuilding. Lack of such a correlation would suggest that morecomplex transport/chemical processes led to the measured sulfatelevels.

Because an annual—average emissions inventory was used in theDM, comparison of model results on a day-by-day basis was notappropriate. The results were aggregated into groups of dayscharacterized by similar dispersion meteorology as recommended inthe Protocol. The CMB results were aggregated into five groups,three of which contained more than one day. The three multi-daygroups, along with a group containing all the days examined, wereused to reconcile the differences between the CMB and DMestimates.

The large discrepancies between the initial dispersionmodeling and CMB results indicated that the protocol outlined inFigure 4.1 should be used to reconcile the differences.
Examination of the input data to the ISCST model revealedthat several of the point sources and the Garfield monitor werenot properly located within the modeling domain. These errorswere corrected and the dispersion modeling was performed onceagain using the revised source/receptor coordinates.

The revised dispersion modeling results were again comparedto the CMB results. The changes in source/receptor locationsimproved model agreement on some days while causing greaterdisagreement on others. Overall, no significant improvement wasdetected. The ISC model was over—predicting PM10 concentrations,most significantly at the Garfield monitor. The tendency of ISCto over—predict is illustrated in Table 4.1.
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* ISC: Woodburning,CMB: Unexplained

TABLE 4.1

Preliminary Modeling ResultsHayden PMjjj Modeling — Model Reconciliation

Date: All Days
24—hr Impact (u/m3).

Garfield
Jail

Source Group cMB ISC CMB ISC

All Sources 104.51 398.96 59.49 85.77
Auto Exhaust

0.23 0.42 0.19 0.39
Roadway Dust 4.69 13.46 20.71 23.21
Tailings

. 5.29 2.35 0 1.51
Smelter Building Fug. 0.86 1.02 1.04 1.11
Slag Dump

0.06 2.17 0.03 2.87
Copper Ore

0 19.65 0 10.34
Ore Crusher 73.75 332.63 27.72 31.51
Lime Handling 0.34 1.06 0.57 1.65
Gypsum

1.63 1.88 2.94 2.39
Secondary SO4

. 4.11 5.04 4.03 5.50
Other*

13. 16.92 2.29 5.29Total Measured
104.51

59.49

.

Locomotives, Windblown Dust, Stac.k

•1
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The results presented in Table 4.1 illustrate the majordiscrepancies between the results of the two modeling approaches.The larger ISC over-prediction at the Garfield monitor is mainlyattributable to the contributions from the ore crusher and copperore groups. The ISC results also indicate that significant PM1Ocontributions at both monitoring sites arise from roadway dust andsources not identified by receptor modeling techniques. Thepredictions from the copper ore tailings and the ASARCO slag dumpalso reveal disagreement. The DM results over-predict the CMBresults further if background PM10 levels (not shown) areincluded. Table 4.1 also shows that, while the magnitudes do notshow good agreement, both models identify roadway dust andcrusher—related activities as the major source contributors to thePN1O levels at the monitoring sites.

Certain details of the model comparison, which indicatedadjustments to model inputs should be made, are not shown by the15 day composite numbers in Table 4.1. For example, the DM didnot show conclusively that secondary sulfate impacts wereassociated from a single source at the ASARCO smelter building.As a result, the sulfates source was eliminated from furtherevaluation and secondary sulfates levels were assumed to becontained in the background PM10 concentration. The CMB resultsshowed that impacts from the copper ore tailings were seen on onlytwo days at the Garfield monitor. Review of the 15 days ofmeteorological data revealed wind speeds which were generallybelow the threshold needed to generate emissions from the tailingspond. This led to the elimination of the copper ore tailingssources from all days except the two days where tailings impactswere estimated by the CMB. Further examination and reconciliationof the impacts from the roadway dust, slag dump, copper ore, orecrusher and locomotive exhaust source categories was deemednecessary based on the preliminary modeling. A discussion of therefinement of the estimates from each of these categories is givenbelow. Furthermore, an annual-average PM10 backgroundconcentration of 16 g/m3, measured at Organ Pipe NationalMonument in southcentral Arizona, was used in subsequentdispersion modeling.

The Protocol recommends that the reconciliation process beginwith refinements to the CMB analysis. The CMB results showed agenerally good characterization of the major PM0 contributors inHayden (see Section 3). Conversely, the emissions estimates usedin the initial dispersion modeling contained a high degree ofuncertainty which are embodied in the associated DM concentrationestimates. Therefore, it was determined that reconciliation ofthe model estimates would be accomplished through the refinementof DM emission inputs and that no refinement of the CMB resultswas necessary. Clarification of the quality of source samplesused to characterize a source or source group as well as CMBpredictions provided the basis for the refinement of the emissionestimates used in the dispersion modeling.

The Protocol states that acceptable model agreement isachieved when the CMB and DM results agree within one standard
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error. Because the results from both modeling techniques have an
associated uncertainty, acceptable model agreement would occur
when the ranges of the predicted concentrations (defined by the
calculated impact and the standard error) overlap. For example, a
CMB-predicted concentration of 100 ± 5 $g/m3 and a DM-predicted
concentration of 120 ± 36 g/m3 would show acceptable agreement
because the CMB concentration range of 95 jg/iu to 105 JLg/m3
overlaps the DM range of 84 Lg/in3 to 156 Lg/m3. The Protocol
recommends assigning a standard error of 30 percent to estimates
made using EPA guideline dispersion models.

The refinements made to reconcile the differences in the
modeled results are presented here by source category.

Ore Crusher/Copper Ore. The primary contributor to PM10
concentrations identified in the preliminary results of both
models was the ore crusher. The influence of this source is
more pronounced at the Garfield monitoring site than at the
Hayden Jail site, due to the close proximity of the crusher
to the Garfield monitor.

The wide range of DM over-and-under-prediction at both sites
indicated that:

— source characteristics (i.e., stack parameters) wereincorrect;
— single point source characterization was incorrect;— emission rate was incorrect; or— all of the above were true.

The stack parameters used in the modeling were reviewed and
it was found that the exit velocity from the crusher stack
was significantly underestimated. Photographs taken during a
site visit also showed emissions from a transfer point
between conveyors which is located to the east of the crusher
building. This area was identified as a source of PM10 and a
portion of the crusher emissions were assumed to be emitted
from this point. The ISC model was exercised once again
using the revised exit velocity at the crusher stack and
emissions from the conveyor transfer point. The resulting
concentrations showed much better agreement with the CMB
results. Although the model continued to over—predict, it was
apparent that the estimated emissions from the crusher were
too large. Photographs of the crusher building showed that
it was more enclosed than originally thought. Therefore, the
amount of fugitive emissions contained in the original
estimate were reduced.

The results also showed that for many cases, combined impacts
from the crusher and copper ore sources exhibited generally
good agreement with the CMB ore crusher impacts.
Furthermore, the CMB results did not show copper ore impacts
on any of the 15 days evaluated. Review of the source
sampling data showed that the grab sample used to create the
copper ore source profile was not of high quality. The lack
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of any CMB-predicted copper ore contributions was most likelydue to the use of a source fingerprint which was notrepresentative of the source(s).

The copper ore impacts in the initial ISC modeling appearedto be excessively high, with maximum concentrations in excessof 90 g/m3. Because of the large uncertainty in estimatingthe emissions from the train ore dump and conveyor unloadingactivities at the ore storage area, the emissions from thesesources were reduced.

Because the characteristics of ore storage and ore unloadingsources (copper ore group) are probably very similar to thosefrom the crusher and conveyor, the crusher and copper oregroups were combined for further reconciliation.

The model was run once again with the revised emission ratesand the revised “copper ore” source group containing thecopper ore sources and the crusher-related sources. Theresults showed generally good agreement with the CMB results.For exatnp1e, the highest predicted CMB concentration was179.33 g/m3 while ISC predicted a maximum concentration of273.78 g/m3. The 15-day average impacts also agreedfavorably with an average concentration of 73.75 Lg/m3predicted by CMB and a value of 61.47 tg/m3 estimated by ISCat the Garfield site. For this case, the ISC results werewithin one standard error of the CMB results. The models didnot agree quite as well at the Jail monitor where the 15-dayISC-predicted impact of 12.10 g/m3 compared with aCMB-predicted concentration of 27.72 Lg/nl3.

Roadway Dust. The predicted roadway dust concentrationsshowed generally good agreement, especially at the Jailmonitor. However, on specific days where easterly winds werepredominant, CMB results indicated no roadway dust impacts ateither site while the DM predicted impacts at both monitorlocations. The reason for the discrepancies was determinedto be associated with the allocation of roadway emissions toarea sources for dispersion modeling purposes. The emissionswere reallocated to smaller area sources and/or point sourceswithin the area source grids in close proximity to themonitor locations. These changes did not significantlyimprove model agreement. It was therefore determined thatthe initial area source allocation provided a generally goodrepresentation of roadway dust emissions in Hayden. Forexample, the maximum predicted roadway dust contributionswere 46.82 JLg/in3 (CMB) and 39.90 jg/m3 (ISC). The 15 daycomposite values also showed good agreement with averageimpacts of 23.21 g/m3 (ISC) and 20.71 jg/ni3 (CMB) predictedat the Jail site. These values agree within the one standarderror prescribed in the Protocol. Model agreement was not asgood at the Garfield site where the 15 day composite value of13.46 g/m3 from the ISC modeling compared with aCMB—predicted concentration of 4.69 g/m3.
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CoDDer Ore Tailings. The wind speeds during the 15 days of
ambient sampling indicated that negligible impacts from the
tailings piles would be expected. This was corroborated by
the CMB results where no tailings impacts were predicted on
13 of the 15 days. However, two days show impacts in excess
of 30 g/m3 at the Garfield monitor.
Because emissions from the tailings pile are a function of
wind speed, the meteorological data for these two days were
examined in an attempt to explain the high impacts. Wind
measurements in the vicinity of the tailings pond indicated
speeds above the nominal wind speed emission threshold for
emissions of 11 miles per hour. The threshold speed for
tailings emission generation was determined from on—site
experiments using a portable wind tunnel. Thus, both days
were evaluated with the ISC model using variable hourly
emission rates which were based on the measured wind speeds.
The results showed negligible impacts on both days. Further
examination of the meteorological data revealed generally
southeast flow on these days, that transported the majority
of the emissions away from Hayden to the northwest. The
discrepancies between the models could be attributable to the
inability of the Gaussian-based dispersion model to address
short-term phenomena such as wind gusts or dust devils. Such
micro-meteorological events could transport tailings to the
Garfield monitor, but not be adequately addressed by the
model which uses a single wind speed and direction to
represent an entire hour.
Locomotive Exhaust. Examination of the preliminary modeling
results indicated that the initial locomotive exhaust
emissions were overestimated. While the CMB analysis did not
examine locomotive impacts specifically, it was assumed that
any contributions would be contained within the “unexplained”
category. On specific days, initial Die! impacts from the
locomotive sources greatly exceeded the CMB “unexplained”
impacts. The emissions calculations were examined to reveal
that the train activity levels used to determine the
locomotive emissions were overestimated by a factor of four.
Therefore, the emissions were reduced by 75 percent and the
model was rerun.

Slag DumD. Initial Die! predictions generally exceeded the CMB
estimates, sometimes very significantly. The slag dump
emissions were originally calculated using a
roughly-estimated slag dumping rate of 20 ton/hour. This
estimate was refined to approximately 10 ton/hour.
Therefore, the original slag dump emissions were reduced by
50 percent. This determination by EPA’S contractor,
Engineering Science.

58



4.3 Summary of Model Reconciliation Analysis

The results of the receptor/dispersion model reconciliation
analysis were summarized in order to determine the modeling
technique(s) to be used for the control strategy development
portion of the SIP.

Based on the refinements to the DM data base for the Hayden
area described above, the models were compared again and found to
show generally good agreement. Table 4.2 presents the results
from the 15 day composite groupings while Tables 4.3, 4.4 and 4.5
present comparisons for days with similar dispersion modeling.

Overall, the ISC model tended to predict total P1110
concentrations which were in good agreement with the CMB
estimates. Table 4.2 shows that copper ore impacts exhibited good
agreement at the Garfield monitor while roadway dust
concentrations agreed very well at the Jail site. The ISC model
tended to under-predict roadway dust impacts at the Garfield site
and the copper ore impacts at the Jail monitor. The impacts from
the other source groups showed generally good agreement at both
monitor locations.

Tables 4.3, 4.4 and 4.5 illustrate how the models compare for
days exhibiting similar meteorological conditions. Table 4.3
shows that with predominantly easterly winds, ISC over-predicts
roadway dust impacts and over-predicts copper ore concentrations
at the Garfield site. The southerly winds characterizing Regime 2
(Table 4.4) show excellent agreement between the CMB and ISC
(excluding background) at the Jail monitor and good agreement at
Garfield. Table 4.5 shows that southeasterly winds result in
excellent agreement at both monitors for roadway dust impacts and
relatively poor agreement for copper ore impacts.

Linear regression analyses of total PM10 impacts from CMB and
ISC were performed for both the preliminary and final modeling.
Figure 4.2 presents the total predicted PM10 from the CMB and
final ISC modeling analysis and the results of the regression
analysis. The preliminary modeling results (not shown) showed
poor agreement with correlation coefficients of —0.09 (Garfield)
and -0.23 (Jail). Revisions to the ISC inputs described above
resulted in a dramatic improvement in model agreement at the
Garfield monitor location. The correlation at the Jail site was
not, however, significantly improved.

Based on the analysis described above, the differences
between the results of the two models which were indicated by the
initial modeling were satisfactorily reconciled to justify the use
of the ISCST dispersion model in the development of PM10 controlstrategies at Hayden.
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TABLE 4.2

Final Modeling ResultsHayden io Modeling — Model ReconciliationAll Days

24—hr ImDact (u/ii3)Garfield
Jail

Source Group CMB ISC CMB ISC
Auto Exbaust 0.23 + 0.12 0.42 + 0.13 0.19 +0.14 0.39 +0.12
Roadway Dust 4.69 2.46 13.46 + 4.04 20.71 4.69 23.21 6.96
Tailings 5.29 3.60 0.01 + 0.00 0 + 0.00 0 ÷ 0.00
Smelter building Fug. 0.86 0.66

- 1.02 + 0.31 1.04+0.66 1.11 +0.33
Slag Dump 0.06 0.06 1.08 + 0.32 0.03 +0.03 1.43 +0.43
Copper Ore 73.75 t14.73 61.47 t18.44 27.72+7.51 12.10+3.63
Lime Handling ).34 0.30 .1.06j 0.32 0.57 O.57 1.65 +0.50
Gypsum 1.63 j 0.48 1.88 + 0.56 2.94+0.71 2.39 +0.72
Secondary SO4 4.11 + 0.43

— 4.03 +0.58 —

Other*
13.44 + 5.03 4.82 + 1.45 2.29 +1.66 2.30 ÷0.69

background
— 16.00

— 16.00
fl Sources 104.51 101.22 59.49 60.58Total Measured 104.51

59.49

ISC: Woodburning1 Locomotives, Windblown Dust, Stack
CM3: Unexplained
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TABLE 4.3

Final Modeling Results
Hayden io Modeling — Model Reconciliation

Regime 1

24—hr Invoact (u/m3)
Garfield

Source Group isc

Auto Exhaust 0 + 0.00 0.3B + 0.11
Roadway Dust 1.03 + 1.03 11.54 + 3.46
Tailings 22.94 + 11.57 0.06 ÷ 0.02
Smelter Building Fug. 0.99 + 0.99 1.31 + 0.39
Slag Dump 0.03 + 0.03 0.05 0.02
Copper Ore 87.27 47.28 120.69 36.21
Lime Handling 1.49 + 1.19 0.58 0.17
Gypsum 0.13 + 0.13 1.49 0.45
Secondary. SO4 3.17 + 0.93 —Other* 40.81 + 5.11 4.32 1.30
Background — 16.00
AU Sources 157.85 156.42

Total Measured 157.85

* ISC: Woodburning, Locomotives, Windblown Dust, Stack
CHE: Unexplained

Regime 1 12/29/86, 1/11/87, 1/12/87
Wind Direction: East
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TABLE 4.4

Final Modeling ResultsHayden PMic, Modeling — Model ReconciliationRegime 2

24—hr Impact (ug/in3)
Garfield JailSource Group

ISC
ISC

Auto Exhaust 0.49 0.30 0.40 + 0.12 0.29+0.29 0.44+0.13Roadway Dust 3.39 2.57 12.66 + 3.80 18.50+8.00 23.07 +6.92Tailings
—

—
—

—
Smelter building Fug. 1.19 j 1.10 0 + 0.00 1.10 +0.97 0.01 +0.00Slag Dump 0.02 0.02 0 0.00 0 0.00 0.01 0.00Copper Ore 42.75 5.44 27.94 + 8.38 11.01 +1.39 11.84+3.55Lime Handling 0 + 0.00 0.21 + 0.06 0 +0.00 0.21 ÷0.06Gypsum 2.29 + 0.77 .1.33 0.40 2.41 1.36 3.07 0.92Secondary SO4 4.81 + 0.73 — 4.77 0.65 —
Other* 3.82 + 2.75 4.59 + 1.38 3.10÷1.38 2.50÷0.75background

-— 16.00
— 16.00All Sources 58.77 63.13 41.19 57.15-

Total Neasured 58.77 41.19

ISC: Woodburning, Locomotives, 1indblown Dust, StackcMB: Unexplained

Regime 2 12/9/86, 12/18/86, 12/24/86, 1/7/87, 1/30/87Wind Direction: South
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TABLE 4.5

Final Modeling ResultsHayden PMjrj Modeling — Model Reconciliation
Regime 3

24—hr Impact (ujm3)
Garfield JailSource Group CMB ISC MB ISC

Auto Exhaust 0.25 + 0.25 0.50 .i- 0.15 0 + 0.00 0.34 +0.10Roadway Dust 10.46 ÷ 6.14 10.77 .1- 3.23 23.98 + 5.97 22.28 +6.68Tailings
—

—
—Smelter Building Pug. 0.70 ÷ 0.63 1.23 + 0.37 1.28 + 1.0]. 2.53 +0.76Slag Dump 0.18 0.18 0.70 + 0.21 0.01 0.01 3.29 +0.99Copper Ore 98.18 27.74 34.97 + 10.49 49.61 12.51 14.62 + 4.39Lime liandling 0 ÷ 0.00 1.03 + 0.31 0 + 0.00 2.93 +0.88Gypsum 1.85 1.10 2.67 + 0.80 3.26 + 1.00 1.56 +0.47Secondary SO4 3.90 + 0.97 — 3.92 1.01 —

Other* 1.54 + 3.64 4.46 ÷ 1.34 1.48 + 2.14 1.95÷0.59Background
— 16.00

— 16.00All Sources 117.04 72.33 80.55 65.50
Total Measured 117.04 80.55

ISC: Woodburning, Locomotives, Windblown Dust, StackC; Unexplained

Regime 3 12/1/86, 12/4/86, 1/4/87, 1/27/87, 1/30/87Wind Direction; Southeast
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COMPARiSON OF CMB AND FINAL ISCMODEL PREDICTIONS OF PM10 CONCENTRATIONS
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5.0 BASE YEAR DISPERSION MODELING
Prior to the development of the emissions control strategies,

maximum 24—hour and annual—average PM10 concentrations associated
with the base year emissions need to be determined. This is
generally done using dispersion modeling of the base year (1986)
PM1O emission inventory. The Guideline on Air Quality Models
(Revised provides guidance on dispersion modeling of particulate
matter and lists preferred models for this purpose.

For Hayden, the ISCST model was selected to calculate the
24-hour and annual—average concentrations associated with the
“final” 1986 PM0 emission inventory. The final inventory used
was developed in the receptor/ dispersion model reconciliation
analysis presented in Section 4 of this report. One year of
site-specific sequential hourly meteorological data collected in
1983 were used as inputs to the model. A description of the ISCST
model and the meteorological data are presented in Section 2.3 of
this report. A receptor grid that defined the nonattainment area
and encompassed the towns of Hayden and Winkleman was deployed to
locate the maximum 24—hour and annual—average impacts. The
receptors were spaced at 400 m intervals within a 2 mile x 2 mile
area. Receptors were also placed at the location of the Jail and
Garfield monitor locations which were used in the model
reconciliation analysis.

The PM10 SIP Guideline Document states that design
concentrations can be based on ambient measurements of PM10 or
model estimates of ambient concentrations. Ideally, modeling
estimates using five years of National Weather Service
meteorological or at least one year Of on—site data and three
years of air quality measurements should be considered in
determining 24—hour design concentrations. Approximately two
years of monitored PM10 data and modeling results using one year
of site—specific meteorological data were used to determine the
24-hour and annual design concentrations at Hayden.

The P1410 SIP Guideline Document provides a table lookup
procedure for determining which measured PM1O concentration should
be considered in the determination of the 24-hour design
concentration. This procedure is based on the total number of
measured 24—hour PM10 concentrations and is summarized in Table
5.1. For Hayden, the highest concentration measured at the Jail,
monitor was selected since 57 samples were collected during 1985
and 1986.

The Modeling Guideline indicates that when 5 years of weather
service data or at least 1 year of site-specific data are used to
estimate modeled impacts, the highest second-highest short-term
concentration should be considered in the design concentration
determination process. If it is determined that the on-site data
may not be temporally representative, the highest concentration
should be used as the design concentration. Because one year of
site-specific meteorological data were used in the modeling for
Hayden, the highest second—highest modeled 24-hour concentration
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TABLE 5.1

Tabular Estimation of PM10 Design Concentrations

Number of Daily Rank of Upper Rank of Lower Data Point Used for
Values Bound Bound Design Concentration

_ 347 — 1 Highest Value

348 — 695 1 2 Second Highest Value

696 — 1042 2 3 Third Highest Value

1043 — 1096 3 4 Fourth Highest Value
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was selected for evaluation as the design concentration.
The design concentrations selected for control strategy

development are the highest of the monitored or modeled values.5.1 24—hour Design Concentration

The maximum 24-hour PM10 concentration measured in Hayden
between 1985 and 1986 was 243 pg/zn3 while the maximum modeled
concentration was 618 pg/in3. The maximum modeled concentration
occurred at the Garfield monitor site with major contributions
from the copper ore sources, roadway dust and locomotive exhaust
emissions. Based on the selection criteria set forth in the
Guideline Document and the Modelinc Guideline, the design
concentration was determined to be 618 pg/rn3. This concentration
provides the basis for the control strategies needed to meet and
maintain the 24-hour NAAQS of 150 pg/rn3.
5.2 Annual Arithmetic Mean Design Concentration

The maximum annual arithmetic mean PM10 concentration
measured in Hayden in 1985 and 1986 was 80 pg/ma. The maximum
modeled concentration was 103 pg/zn3. As with the maximum modeled
24-hour concentration, the maximum annual—average concentration
occurred at the Garfield monitor site with major contributions
from the same sources discussed above. Thus, the value of 103
pg/rn3 was selected as the annual—average design concentration and
provides the basis for the control strategies needed to meet and
maintain the annual arithmetic mean !AAQS of 50 pg/zn3.
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6.0 CONTROL STRATEGY ALTERNATIVES - PM10

The preceding sections describe the methods and proceduresfor data base development, establishment of source-receptorrelationships through receptor modeling, dispersion modelingtechniques and determination of base year PM0 annual arithmeticmean and 24-hour concentrations. This section will discuss theambient PM10 concentration reductions needed to achieve the NAAQSand the emission reduction options available for each sourcecategory.

6.1 Emission Reductions Needed to Attain NAAQS

Section 6.4 of the PM10 Guideline Document describes thefollowing procedure for calculating the total reduction (TR) inpollutant concentration and the associated emission reductionsneeded to achieve the PM10 NAAQS:

TR (Lg/m3) = PM10 Design Concentration - PM10 NAAQS

If a design concentration is greater than the NAAQS (TR ispositive), as is the case for the Hayden area, a reduction in PM10emissions is required. This might be accomplished by reducing thecontribution of a single source or it may require reduction inseveral individual sources or source categories so that

TR (g/m3) = 8 ISRi (g/m3)

where ISRi is the Individual Source Reduction (as expressedin terms of ambient concentration reduction for each source)desired from a source or source category i.

These ISRs are generally selected based on many considerations,including the technical and economic feasibility of achieving a

r

given emission reduction or additional reduction at that source.The percent reduction in emissions (%RE) for a source or sourcecategory is given by

%REi = ISRi (Lg/m3) / ACi (jtg/m3)

where AC is the ambient concentration due to the individualsource (i) or source category as determined through modeling.

The Hayden base year modeling results indicate that attainingthe 24-hour NAAQS will require a more restrictive control strategythan attainment of the annual arithmetic mean (AAN) NAAQS. Thiscontrol strategy developed for attaining the 24-hour NAAQS shouldstill be applied to the AAM averaging time to assure attainmentand maintenance of the A.AM NAAQS.
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6.1.1 24-Hour Maxima

Because the short—term concentrations appear to be
“controlling”, these concentrations were examined first. Table
6.1 lists the relative source contributions to the 1986 24-hour
design value. The table shows that the main contributing sourcesare copper ore crushing and conveying, roadways, and locomotiveexhaust. The total required reduction necessary at Hayden to meet
the 24-hour NAAQS based on the 1986 design value is as follows(the 24-hour concentration shown here and in the remainder of this
document refer to the highest second high 24-hour value):

TR = 618 - 150 = 468 g/m3(150 g/m3 is the 24-hour Average PM10 NAAQS)
This indication of needed reduction, however, neglects the growth
potential during the period between the 1986 design value and the
1991 attainment date, and neglects also the potential impacts of
“banked emissions”, i.e. those permitted sources not operating or
operating at less than a normal rate. Growth and banked emissions
must be considered for both 1990 attainment and for NAAQS
maintenance through 1997.

6.1.2 Annual Arithmetic Mean

Table 6.2 lists the relative source concentrations to the
1986 AAN design value. The total required reduction to meet the
1986 AAN NAAQS is as follows:

TR=102.5—50=52.5JAg/m
3
(50 g/m3 is the AAN NAAQS)

The influence of growth and banked emissions for 1990 and 1997
will, in the case of Hayden, increase the reductions required for
NAAQS attainment and maintenance.
6.2 Growth Pro-jections and Banked Emissions

Few guidelines exist for estimating growth and its air
quality impacts. For the Hayden area, contact with city officials
and the Pinal-Gila Counties Air Quality Control District indicated
near-term growth in the Hayden area is entirely dependent on the
copper industry; the officials did not foresee growth in the areafrom retirees seeking a warm climate as is the case in other
Arizona areas.

The ASARCO smelter operation is not expected to significantlyincrease production because of limited equipment capacity and
restrictions on sulfur dioxide emissions. The Ray smee ‘krewri
prev&es3y a Kernieee 8meer)7 ahe1’ ne eperaed s4Nee
efere :9BBr z4:i peea3t banked emser Resumptien of
eperaen weiiid eause nereases 4ni ore ertshin and eenvey4niq7 n
eeemo11ve aff4o aM n raffe en beh paved and npaved
streets and re&ds t was assme4 that the Ray sme’ter when
eperat4ng weid share the errent ore transpert7 n3eadng7
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T.N3LE 6.1

Source Category Contributions (ug/m3)
to 1986 Base Year 24—Hour PM10 Design Value1

Contributions to
Ambient Concentrations

Source Category (ug/m3)

Copper Ore, Unloading, Crushing, Conveying 410.8

Road Dust (Excluding Kennecott and Canyon 100.5
Roads)

Locomotives 58.8

Kennecott and Canyon Road Dust 5.3

Gypsum 10.2

All Others 16.2

Background 16.0

Total All Sources 618

1Garfield monitor location of point highest second high 24—hour
concentrations.
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TABLE 6.2

Source Category Contributions (ugjm3)
to 1986 PM10 AAM Design Values

Contributions to
Ambient ConcentrationsSource Category

(ug/xn3)

Copper Ore, Unloading, Crushing, Conveying 61.7,
Road Dust (Excluding Xennecott and Canyon 11.0Roads)

Locomotives
54

Xennecott and Canyon Road Dust 2.1
Gypsum

1.9
All Others

4.4
Background

16.0
Total (All Sourcs)

102.5

1Garfield monitor location of point of maximum AAM.
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arid eerivey4ng syetem The 998 preeet1eris 4.rieude thebanked Ray em4ss4ene and a 9 pereenit 4iereaee n oeemot4ve se
The evera veh4ee traf€&e from the &niereased eetv4ty arideyment was presumed to be an effeet4ve seree of PM36po1iv4en for the year 999r Pab3e 63 sts the sereeeentrbtt4ens and h41”iest 4-hor eerieentrat&oris for 999 Thb3te6#4 4sts the maxmtm AAM eenieenitrat4ons for The RaySmelter (known previously as the Kennecott smelter), has notoperated since June 1982. Since there is a high likelihood thatthis smelter will again become operational, it is presumed thatits start—up will increase ore crushing and conveying, locomotivetraffic, and traffic on both paved and unpaved roads. Thestart—up of the Ray smelter, however, will not increase thecurrent ore transport, unloading, crushing, and conveying system.This is due to the fact that a new ore crushing facility will beestablished at the mine, which is outside the PM10 Group I area.Since the Ray smelter and additional facilities are not scheduledto become operational prior to 1990, the 1990 projections includeno growth for the ore unloading, crushing and conveying, andlocomotive activities. The overall vehicle traffic is, however,presumed to increase by 10 percent. Even though this increasedoes not reflect the reality of “no-growth” in Hayden, it providespreventive control measures for the years to follow. Table 6.3lists the source contributions and highest 24-hour concentrationsfor 1990. Table 6.4 lists the maximum AAN concentrations for1990.

For 99 t was est4mated that smeter—reated serees wedremaj, niehaniged bt that veh4ee traf€4:e wea3d 4rierease by 2epercent ever 3t998 eve3s arid that the IL0 otheru arid U$eekqredeateeresU wed trierease by 39 percent ever 998 3eve3s Thepro-ee€eris of 99 a4r iaty mast eonis4Aer the rests of theeentre3 strategy 4mpemenited to meet the NAAS 4ni 999 Theeeritre strategy becomes en teratve proeethire7 w±th seeet4eni ofa 998 eoritro strategy app4eat4eri of 99 preeet4enis7 aridadstments to the 998 eeritre strategy to ma ta4ni the NAAS
thretigh 997 For 1997, it was presumed that the Ray smelterwould become operational. Additionally, new facilities for which
installation permits are presently applied for will be built inthe years between 1990 and 1997. Based on the application for thenew facilities, a5)percent growth in o unloading, crushing,and Qnvying is presumed to occur. Furthermore, the péssibleoperation of the Ry.me1ter is presumed to generate emissions(24-hour and annual) equivalent to 75pecent of he existingsmelter at the Hayden facility Based on a 90 percent control ofPM1ç emissions, 1iilfVi1l be imposed on the existing smelter, anestimated annual controlled emission rate of 6.6 tons per yearwould result. Using this emission rate and other stackparameters, a modeled conservative maximum 24-hour average ambientconcentration of 0.4 microgrms per cubic meter would result. Asimilar value for the annual average would be 0.1 micrograms percubic meter.

The acid plant PM10 emission rate was assumed to be one-fifthof the smelter stack emission rate. Combined with appropriate
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stack parameters, this also yielded an estimated maximum 24—houraverage ambient concentration of 0.4 microgram per cubic meter.The resultant annual impact would be 0.1 micrograms per cubicmeter.

Combining the Ray smelter and its associated acid plant wouldresult in a maximum 24-hour average concentration of 0.8micrograms per cubic meter and an annual average of 0.2 microgramsper cubic meter. These figures are reflected in the 1997projections ( Tables 11.1 and 11.2).

Associated with the new facilities, the traffic on paved andunpaved roads and locomotive activities is presumed to increase by10 percent over the 1990 levels. The projection of 1997 airquality must consider the results of the control strategyimplemented to meet the NAAQS in 1990. The control strategybecomes an iterative procedure, with selection of a 1990 controlstrategy application of 1997 projections, and adjustments to the1990 control strategy to maintain the NAAQS through 1997. Analternative would be implementation of further controls between1990 and 1997. The projected air quality for 1997 will be shownin Section 11 based upon the 1990 air quality resulting fromimplementation of the control strategy.

6.3 Emission Reductions Needed for 1990 NAAOS Compliance
Modeled 1990 Hayden area air quality with the barke Raysmelter emissions and no additional controls beyond 1986 levelsshowed the area of maximum impact still to be near the Garfieldmonitor. The largest impacting sources were the ore unloading,crushing, and conveying operations. Neither the Ray smelter northe ASARCO smelter pyrometalurgical activities had significantimpacts on maximum PM10 concentrations. Because the maximaoccurred on calm days, the tailings pile emissions also were notevident. Separate modeling for days of high winds still did notshow exceedances resulting from tailings pile emissions.

6.3.1 Needed Reductions for 1990 NAAQS Attainment
Tables 6.3 and 6.4 list the 1990 projected 24—hour and annualaverage PM10 concentrations before control strategy implementation. The total reductions of 1990 P1410 levels needed to attainthe NAAQS are given below.

24—hour maximum

TR (hg/m3) = 6 — ise = 5 g/m3
630 — 150 = 480

Annual Arithmetic Mean

TR (J.Lg/1n3) = 879 — 58 = 6e9 Lg/m3
104.2 — 50 = 54.2
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Table 6.3

1990 Source Category Contributions (jg/m3)
for 24-Hour Maximum

PM1O Concentrations

Contribution to AmbientSource Category Concentrations (g/m3)

Copper Ore, Unloading, Crushing, Conveying 410.8

Unpaved Road Dust (Excluding Kennecott and Canyon Dr.) 8O.7

Paved Road Dust 29. 9,

Locomotives 58.8)

Kennecott and Canyon Drive 5.8

Gypsum 10.2

All Others 17.8

Background 16.0

Total All Sources 630.0

24-Hour maximum refers to highest second high concentrations.
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Table 6.4

1990 Source Category Contribution (g/m3)for AM’! PM1O Concentrations

Contribution to AmbientSource Category
Concentrations (g/in3)

Copper Ore, Unloading, Crushing, Conveying 61.7
Unpaved Road Dust (Excluding Kennecott and Canyon Dr.) 8.8
Paved Road Dust

3.3
Locomotives

5.4
Kennecott and Canyon Drive

2.3
Gypsum

1.9
All Others

4.8
Background

16.0
Total All Sources

104.2
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7.0 SOURCE SPECIFIC CONTROL OPTIONS AND IMPLEMENTATION

This section will describe the process of selecting control
strategies that achieve the NAAQS for PM10, and a compliance
program to maintain these standards through 1997. This section
will also identify the implementation process, and list the
appropriate implementation schedule.

7.1 COPPER ORE UNLOADING, CRUSHING, AND CONVEYING

7.1.1 DESCRIPTION OF SOURCE CATEGORY AND CURRENT CONTROLS

The greatest contributors to monitored PM10 levels in the
Hayden Group I area are the copper ore unloading, crushing and
conveying facilities at the Ray Unit crushing plant. ISC modeling
attributes 459 410.8 g/m3 (6 65%) of the 1990 24-hour design
concentration of 6 630 Lg/m3 and 69 61.7 Lg/m3 (6 59%) of
the 1990 annual design concentration of 104.2 ig/xn to
these facilities. g Tables 7.1 and 7.2. The crushing plant’s
large contribution is not surprising, given that its primary
purpose is to crush large rocks into smaller particles.

This source category consists of four separate structures:
(1) a track hopper feeding the Ray crusher building and associated
underground conveyor belts, (2) a crusher building (which containssecondary and tertiary crushers and numerous transfer points), (3)
an exterior transfer tower, and (4) a conveyor leading from the
crushing plant to the concentrator building. These are depicted
schematically in Figure 7.1. Their locations within the Town of
Hayden are shown in Figure 7.2. The parenthetical numbers in the
following detailed source description correspond to the equipment
identification numbers in Figure 7.1.

The track hopper is a station for dumping rail loads of
copper ore. Trains (1) release their loads into an underground
hopper (2). This operation generates fugitive dust. A flat roof
over the station provides very limited control of these emissions,
as the sides are exposed. The hopper itself discharges onto a
series of belt feeders (3), which in turn feed three parallel
underground belts leading to the crusher building (collectively,
4).

These conveyors emerge within the crusher building and
discharge into a screen (6), which separates coarser material
(“oversize”) requiring additional crushing from smaller (“under
size”) material that may need little or no additional crushing.
The drop from the conveyors (4) onto the screen (6) is a minor
source of fugitive emissions. A chute leads the oversize material
into a standard secondary crusher (7). This transfer also is a
minor source of fugitive dust, as the transfer is mostly enclosed
and is ventilated to the existing scrubber system.

Material that passes through the secondary crusher and
intermediate “undersize” from the screen drops to conveyor C2 (9).
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Table 7.1

1990 Source Category Contributions (jg/m3)for 24-Hour Maximum’
PM1 0 Concentrations

Contribution to AmbientSource Category
Concentrations (j.Lg/m3)

Copper Ore, Unloading, Crushing, Conveying 410.8
Unpaved Road Dust (Excluding Kennecott and Canyon Dr.) 80.7
Paved Road Dust

29.9
Locomotives

58.8
Kennecott and Canyon Drive

5.8
Gypsum

10.2
All Others

17.8
Background

16.0
Total All Sources

630.0

1 24-Hour maximum refers to highest second high concentrations.
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Table 7.2

1990 Source Category Contribution (jtg/m3)
for AAM P7410 Concentrations

Contribution to Ambient
Source Category Concentrations (g/m3)

Copper Ore, Unloading, Crushing, Conveying 61.7

Unpaved Road Dust (Excluding Kennecott and Canyon Dr.) 8.8

Paved Road Dust 3.3

Locomotives 5.4

Kennecott and Canyon Drive 2.3

Gypsum 1.9

All Others 4.8

Background 16.0

Total All Sources 104.2
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These drop points are significant sources of fugitive dust because
the material is finely crushed (minus one-inch mesh), and the
entire day’s run of ore passes through this part of the crushing
circuit. Although conveyor C2 is in the basement of the building,
these emissions still escape into ambient air through doorways and
other openings in the building.

Secondary—crushed ore on conveyor C2 passes through a
transfer onto conveyor’ C3 (10), which leads to the transfer house
(14). This separate building contains several transfer points
ultimately carrying the ore to an inclined belt (12) returning the
ore to the top of the building for another pass through the
crushing circuit. The transfer house accounts for a clear major
ity of the Ray Unit crushing plant’s fugitive emissions because of
inadequate hooding and ventilation for the fine materials.

The inclined conveyor returning the ore to the crusher
building (12) ends as a “tripper conveyor” at an ore bin (15). The
tripper conveyor spreads ore across the bin. It is a significant
fugitive dust source because transfers occur along its length and
it is ineffectively controlled. The control on this source, a
“dust seal” rubber damper, is excessively worn.

Belts (16) draw material out of the bin (15) onto another
screen (17) to separate oversize material for further crushing
(18) from fine ore. The transfer from this screen (17) to the
tertiary (“shorthead”) crusher (18) is evacuated to the scrubber
system. Crushed material drops onto conveyor C2 (9), which
ultimately returns the ore to the bin near the top of the

.buildings. This drop is a significant fugitive dust source.
Material fine enough to pass completely through either screen

(6, 17) drops onto one of two conveyors (8, 19), which lie under
neath the building. These conveyors join at a drop onto conveyor
C8 (20), which discharges onto conveyor C9 (21). Conveyor C9, the
last component of this first source category, is a covered belt
leading to the fine ore bin (26) at the concentrator building,
which is 2200 feet north-east of the crushing building.

The floors of the crusher building and transfer house are
major sources of fugitive dust. Fugitive dust generated at other
points in the building forms layers on the floor, and is later
reentrained by traffic in the building.

Process emissions are currently captured at numerous points
within the crusher building, and are treated in a total of five
dust collectors. Process emissions captured in the transfer house
are ducted to a sixth Rotoclone scrubber. As noted above, the
Rotoclone venting the track hopper is not operational.

7.1.2 PROPOSED CONTROL STRATEGY

This SIP requires ASARCO to replace inefficient dust
collectors on process sources, add further hooding on and venting
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of some fugitive dust sources, and use water sprays and other work
practices on others.

7.1.2.1 Controls on Stack Sources

Dump Hooer. ASARCO will install a new Ducon UW4 dust
collector of 15,000 acfm to replace the existing, unused 12,000
acfm Rotoclone dust collector evacuating the dump hopper (28).

Crusher Buildina. ASARCO will replace the three inefficient
Rotoclone dust collectors evacuating the crusher building with
three new Ducon UW4 units. The units to be replaced have declined
in efficiency since their installation in 1959 (No. 4), 1967 (No.
5), and 1979 (No. 2). Although rated at 33,000 acfm each, recent
tests of two units measured a flow volume of only 24,500 acfm.
The new units are rated at 36,000 acfm and have guaranteed removal
efficiencies of 99.5%. Actual removal efficiencies will approach
99.9%. The two newer (1985 and 1986), efficient units at the
crushing building will remain in operation.

Transfer Tower. The existing 12,000 acfm Rotoclone dust
collector evacuating the transfer tower (30), which was installed
in 1960, will be replaced with a 15,000 acfm Ducon UW4 unit.

ASARCO has filed Class B installation permits for all new
scrubbers, which will be approved within the calendar year 1989.

7.1.2.2 Controls on Fugitive Dust Sources

ASARCO is in the process of enclosing certain fugitive dust
sources within the Ray Unit crushing plant, so that they will be
vented to dust collectors. This has the effect of converting
uncontrolled fugitive dust sources to well-controlled process
sources. For certain emission areas that cannot be fully
enclosed, ASARCO has implemented wet suppression techniques. The
specific fugitive dust measures included in this plan are as
follows:

Dump Hopper. ASARCO recently reduced fugitive emissions from
the dump hopper (1,2) by installing and using a spray system while
dumping cars. This was done in three phases completed in August,
1988:

South Side - 4 sprays, 4 gp eaeht

North Side — 4 sprays, 4 pm e&e)’if

Center — 4 sprays to each side on two separate headers,
4 qpm eeeh

Crusher Building. Numerous changes within the crusher
building are being made to reduce fugitive emissions. The changes
involve installation of hooding and use of water sprays.
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ASARCO recently installed additional hoodirig on conveyor C2
(9) to cover the open area of the belt between the shorthead (17)and standard crusher (7) drop points. The transfer betweenconveyors C2 (9) and C3 (10) will be hooded, vented and sprayed(two sprays, 4 qpm eaeh). By December 30, 1989, ASARCO willinstall a new dust seal on the No. 5 tripper conveyor (12).

Sixteen sprays (1.4 gpin each) were recently installed onconveyor C2 (9) before and after each of the eight crusher droppoints. The disQharge point from the conveyors C6 and C7 (8 and19) also are controlled by two sprays each (1.4 gpm) installed in
September, 1988.

ASARCO also has implemented new work practices to preventre-entrainment of dust on the floor of the crusher building. It
recently began using weekly water washdowns of the lower floorsof the crusher building, rather than sweeping. Beginning in early
1990, ASARCO also will use a vacuum truck on the buildings’ground-level and basement floors.

Transfer Tower. The transfer tower (14) is estimated to beresponsible for 70% of the fugitive dust generated by the Ray Unit
crushing plant. See Table 7.3. Therefore, it has been targetedfor major improvements.

ASARCO recently fabricated and installed a dust hood overconveyor C4 (11), which is located at the transfer tower, toconnect the feed chute and discharge chute. It has redesigned,fabricated and installed a new hood over the transfer chutebetween conveyors C4 and C5 (11 and 12) to totally enclose thearea. ASARCO installed twp sprays (1.4 gpm each) on each of the C3(10) to C4 (11) and C4 to C5 (12) conveyor transfer chutes at theend of August, 1988.

ASARCO also will begin weekly water washdowns of the transferhouse floor in September 1989. A sump is being constructed tocollect washdown solids.

Conveyor C9. Although not a measurable source of overallPM10 loadings, conveyor C9 (21) can cause local concern because it
passes directly over residences on its way to the concentratorbuilding. See Figure 7.2. The belt is covered, with its sides
angled at 15°. ASARCO is in the process of increasing the angleof the idlers on conveyor C9 to 35 degree as old idlers wear out.In addition, conveyor C9 will be 180° enclosed on the sectionspassing over Fourth Street, Hillcrest Avenue, and Smelter Road six
month after the issuance of ASARCO’s 1989 operating permit. This
will further reduce exposure of conveyed material to the wind.
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Table 7.3

Attribution of Fugitive Emissions
Among Ray Unit Crushing Plant Structures

Structure Contribution (% Ambient Levels

Track Hopper 5 (0.05 x 225.9 Lg/m3=) 11.3

Crusher Building 25 (0.25 x 225.9 .Lg/m3=) 56.5

Transfer House 70 (0.70 x 225.9 Lg/in3=) 158.1

Conveyor C9 0 0

TOTAL 100 225.9
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7.1.3 DEMONSTRATION OF EFFECTIVENESS
Engineering-Science estimates that 45% of the crushing

plant’s emissions are vented through dust collectors and stacks
(the existing Rotoclones), whereas 55% escapes as fugitive dust.
g Demonstration , at 6.10. This apportionment means that
process emissions contribute O&4 184.9 Lg/m3 to the 24—hour
design concentration and fugitive emissions 4875 225.9 Lg/1u3.

Tables 8.1 & 8.2.

Engineering—Science’s control strategy calls for a 90%
reduction in emissions from the Ray Unit crushing plant. g
Demonstration SIP, Table 6.5. The dust control plans described in
section 7.1.2 will reduce stack emissions by 94.6% and fugitive
emissions by e6% 86.9%, for an overall reduction of 98T%
90.4%.

7.1.3.1 Stack Emissions

Engineering-Science assumes that current scrubbers are 95%
efficient. The scrubber network in place after issuance of the
installation permit will be required to meet a grain-loading
standard of 0.05 gr/dscf. Based on observed average inlet
grain-loadings of 18.4 gr/dscf, attainment of this new 0.05
gr/dscf limit will require operation at 99.73% efficiency:

18.4—0.05 X 100 = 99.73%18.4

This increase in efficiency from 95% to 99.73% represents a 94.6%
decrease in current emission levels:

99.73—95.0 X 100 = 94.6%100—95.0

The effect of this decrease on the 24—hour and annual design
concentrations is shown in Tables 8.1 and 8.2.
7.1.3.2 Fugitive Emissions

In order to gauge the effect of the fugitive emissions
control strategy at the Ray Unit crushing plant, it was necessary
to apportion the total crushing plant fugitive emissions impact
of p4875 225.9 g/m3 (24-hour average) to each fugitive emissions
source at the crushing plant. This was accomplished by the
collective, considered observations of personnel familiar with the
ãrushing plant’s operations and emissions.

Initial APDortionment Among Structures. As noted in the
source description (Section 7.1.1), the Ray crushing plant con
sists of four distinct structures (the track hopper, the crusher
building, the transfer house and conveyor C9). Based on observa
tion and engineering judgment, each structure’s share of the
plant’s total fugitive emissions impact (4BiS 225.9 g/m3,
24—hour average) was determined as shown in Table 7.3.
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The next step in the process was to determine the effect ofthe control strategy on each structure’s contribution to thecrushing plant’s total fugitive emissions impact:

Track Hopper. This source has been essentially uncontrolled.
It is estimated that 70% of the fugitive emissions from trainunloading operations escape from the sides of the station atground level, and 30% emanate from the underground transfer
operations.

The newly installed water sprays on the station’s roof areestimated to be 75% efficient. See H.E. Hesketh & F.L. Cross,
Jr., Fugitive Emissions and Controls 79 (1983). These sprays,therefore, will reduce the ambient impact of ground-level
emissions from 9.1 g/rn3 (=13 g/m3 x (l00—70)%) to 2.7 Lg/m3.

The addition of a 99.73% efficient dust collector will reducethe ambient contribution of emissions from under the track hopperfrom 3.9 jg/m3 to 0.0 Lg/m3.

Combined, the efficiency of these two controls is 79.2%:

13 — 2.71 X 100 = 79.2%
13

The effect of this decrease in fugitive emissions from the track
hopper on the total ambient impact of the crushing plant’s fugi
tive emissions is shown in Table 7.6.

Crusher Building. The determination of the effect of
controls on crusher building fugitive emissions required further
apportionment (on a relative basis) of total building emissions toeach fugitive dust source within the building. The results of
this analysis are presented in Table 7.4, which shows that overall
fugitive emissions from the crusher building will be reduced by
71.4%. The effect of this reduction on the crushing plant’s
fugitive emissions impact is shown in Table 7.6.

Transfer Tower. Fugitive emissions from the transfer tower
will be reduced by 93% as demonstrated in Table 7.5.

Summary of Fugitive Emissions Control Strategy Effectiveness.
The net effect of fugitive emission controls on the crushing
plant’s ambient impact is shown in Table 7.6. As that tableindicates, fugitive emissions will decrease by an overall 86.9%.The effect of this decrease on 1990 design concentrations is shownin Tables 8.1 and 8.2.

7.1.4 MEANS OF IMPLEMENTATION

Operating and Installation Permits will be issued before theend of calendar year 1989.
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TIBLE 7.4

Ray Unit Crushing BuildingFugitive Emission Sources and Controls

Con-Source
Control trolledDescrip- Con- Effi- Sourcedon Strenth1 trols2 ciency Strength Conrnents

Cl belt to 1 N OZ 1 Alreadyscreen
enclosed

Screen to stan- 1 N 0% 1 Alreadydard crushers
enclosed

Screen to C2 3 V,H,S 90Z 0.3 Upgradebelt
existing
1iooding

Screen to belt 4 V 28Z 2.9 IncreaseC6
veritil. vol.
28%

Standard crusher 3 V,H,S 0.3 Upgradeto belt C2
existing
hooding

C2 to C3 belt S 0.3 Existingtransfer
hooding

CS tripper to 4 Si 90% 0.4surge bin

Surge bin to 2. N 0% 1screen feeders

Feeder belt to 2 V 5Q%(4) 1 Increasescreens
ventil.
vol. 50%

Screen to short- 2

______

V soz 1 Increasehead crushers
ventil
vol. 50%

Screen to C? 4 V soz( a Increasebelt
ventil.
vol. 50%
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TABlE 7.4 (Cocit’d)

7 Con-
Source Control trolled
Descrip- Con- Effi-. Source
tion - Strenth1 trols2 ciency Strenth Connents

Shorthead 3 V,S 90% 0.3 Existing en-
to C2 belt closure

C7 belt to 4 S 90Z3 0.4 Existing
C8 belt hooding

C6 belt to 4 S 90Z 0.4 Existing
C8 belt hooding

C8beltto 1 N 0% 1
C9 belt

Re-entrainment 10 Ds,WW,Vac 90% 1

50 14.3 Net decrease
of 71.4%

Footnotes:

(1) Source strength on scale of 1 to 10, with 1 being negli
gible and 10 being significant source.

(2) V - increased local exhaust ventilation
H — hooding/enclosure modifications
S — water sprays installed

Ds — chemical dust suppressant
- water wash down

Vac — vacuum truck used inside building
Si — dust seal

N — no change

(3) From Fugitive Emissions and Controls, p. 79. Hooding/
enclosure plus sprays are 90% efficient.

(4) From ASRCO G].over lead SIP documents (attached as Ap
pendix K) showing control efficiency directly propor
tional to ventilation volume.
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TABLE 75

Ray Unit Crushing Plant
Transfer House

Fugitive Emission Sources and Controls

Source
% ControlDescription Controls1 Efficiency2 Comments

No. 3 to No. 4 V,H,S,Vac 93%3 Local exhaustbelt transfer, and
ventilationNo. 4 to No. 5
system volumebelt transfer
increased 25%
and scrubber
efficiency
increased by
90%

Footnotes:

(1) V — local exhaust ventilation system volume upgraded
H - hooding upgraded
S - sprays installed
Vac — Vacuum truck (used on floor of transfer house)

(2) From Fugitive Emissions and Controls, p. 79. Hooding/enclosure plus sprays are 90% efficient.
From ASARCO Glover Plant Lead SI? documents (attached as Appendix K’) showing efficiency diretlyproportion.al to ventilation volume.

(3) The combined efficiency becomes:

[l.0—(1.0—0.9)(l.0—0.25)] x 100 93%
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Table 76

Net Decrease in Fugitive
Emissions Impact of Ray Unit Crushing Plant

1990 without 1990 with
Controls Emission Controls

Structure (ug/rn3-) Decrease (%) (up/Thai

Track Hopper 11.3 78.8 2.4

Crusher Building 56.5 71.3 16.2

Transfer House 158.1 93.0 11.1

TOTAL 225.9 (Net) 86.9 29.7
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7.1.4.1 Stack Sources

The point sources at the Ray Unit crushing plant will be
controlled at 99.73% efficiency to achieve compliance with a 0.05
gr/dscf standard (A.A.C. R18—2—801.38) and a 94.6% reduction in
emissions. Removal efficiencies, however, are somewhat
impractical as emission limitations because they require
simultaneous inlet and outlet testing. Most of the scrubber inlet
ducts at the Ray Unit crushing plant are not readily accessible to
inlet testing. Therefore, a removal efficiency will instead be
set by operating conditions specifying an allowable grain-loading
(0.05 gr/dscf) that reflects a 99.73% removal efficiency.

ASARCO’s operating permit will indicate that each dust
collector will be required to comply with a 0.05 gr/dscf emission
standard as measured using EPA-approved reference methods as
contained in the Arizona Testing Manual. This 0.05 gr/dscf limit
equates to 99.73% control efficiency.

As discussed in Section 7.1.3.1 above, the conversion of
efficiencies to outlet grain-loadings depends on inlet
grain-loadings. Tests conducted at the inlets to scrubber
stations 1 & 4 in February of 1988 found an average inlet
grain-loading of 18.4 gr/dscf. A 99.73% reduction (i.e., a 99.73%
efficient control device) would therefore be required to comply
with a 0.05 gr/dscf outlet standard.

The dust collector replacement requirement also will be
reflected in an operating permit condition requiring ASARCO to
comply with the provisions of this plan, including the replacement
schedule described generally in Section 7.1.2.1 and specifically
in Table 8.3A.

7.1.4.2 Fugitive Dust Sources

The fugitive dust control strategy will require further
hooding at critical locations and use of water sprays at others.
These requirements will be contained in ASARCO’s operating permit,
which will be issued during the calendar year 1989.

7.2 UNPAVED ROADS

7.2.1 DESCRIPTION OF SOURCE CATEGORY
Engineering—Science separated unpaved roads and lots into two

categories, apparently for administrative convenience: (1) those
owned by the Town of Hayden, and (2) those owned by ASARCO.
Engineering-Science’s description of the ownership, location, and
even names of the roads, however, is neither accurate nor
necessary. For example, the two unpaved roads attributed to
ASARCO ownership are Kennecott and Canyon Roads. The road
officially denominated as “Canyon Road”, however, is already paved
and is owned by the Town of Hayden. Engineering-Science was
actually referring to the road that runs from the crusher building
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to the concentrator area, which is sometimes also referred to as
Canyon Drive. Both this road and Kennecott Road are owned by
ASARCO.

No real reason is given for segregating unpaved roads into
two source categories. Even though prior discussions (sections 1
through 6) utilized the distinction made in the Demonstration SIP,
for the purposes of control strategy development, all
significantly traveled unpaved roads are treated as one category.
Those roads are identified in Figure 7.3. Other roads in the
Hayden area are either already paved or are back alleys that
receive little traffic.

The category also includes dust from significantly disturbed
plant yards. The two suspected sources in this category are the
concentrate storage and bedding areas near the Hayden smelter,
which are shown in Figure 7.4. These storage piles experience
considerable disturbances from front—end loaders and other
traffic.

In all, the road and plant yard fugitive dust category was
determined by ISC modeling to contribute 86.5 g/m3 (80.7 + 5.8
g/m3) to the 24-hour design concentration of 6 630 .ig/m3, and
11.1 g/m3 (8.8 + 2.3 Lg/m) to the annual design concentration of
89 104.2 Lg/m3. Thus, significantly traveled unpaved roads
and lots together account for a modeled rG% 13.7% of the
24-hour and 10% of the annual design concentrations.

7.2.2 PROPOSED CONTROL STRATEGY

Engineering-Science recommends the paving of all of
significantly traveled unpaved roads and lots. This SIP requires
the use of surfactants instead of paving in most areas. Most of
the Hayden unpaved traffic routes are characterized by low volume,
and traveled mostly by heavy and/or tracked vehicles. Therefore,
paving is not a cost-effective option: Paving 11is expensive and
is probably most applicable to high volume (more than a few
hundred passes per day) public roads and industrial plant roads
that are not subject to very heavy vehicles (e.g., slag pot
carriers, haul trucks, etc.) . ..“ U.S. EPA, Control of Open
Fugitive Dust Sources, p. 3—6 (EPA—450/3—88—008, Sept. 1988).
Also, some of the Hayden—area roads, especially Canyon Drive, have
poorly constructed bases which make paving impractical.
“[B)ecause of the additional maintenance costs associated with a
paved road under these service environments, emissions from these
roads are usually controlled by regular applications of water or
chemical dust suppressants.” ., p. 3-1.

The lower cost of surfactants will allow a larger number of
area sources to be controlled. As discussed further in Section
7.2.3, proper application of surfactants can achieve results
comparable to paving.
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Areas in which front-end loaders are used are not amenable to
surfactant controls. Thus, ASARCO will pave the storage areas
included in this source category: (1) the concentrate storage
area near the sampling building at the Hayden Plant, and (2) the
main concentrate storage area at the Hayden Plant. See Figure
7.4. This paving program will be completed by 1991.
7.2.3 DEMONSTRATION OF EFFECTIVENESS

Summarizing the foregoing control measure descriptions,
ASARCO will be required to treat all of the roads shown in Figure
7.3 and to pave the storage areas shown in 7.4. These measures
will result in a 90% reduction in emissions from the “unpaved
road” source category. The net effect of this percentage
reduction on the 24—hour and annual design concentrations is shown
in Tables 8.1 and 8.2.

7.2.4 MEANS OF IMPLEMENTATION

The road dust and storage area control measures will be
implemented by conditions set forth in ASARCO’s operating permit,
to be issued within calendar year 1989.

7.3 PAVED ROADS

7.3.1 DESCRIPTION OF SOURCE CATEGORY
Most of the major streets in the Hayden area are paved, but

not curbed. The re-entrained dust washed onto these paved roads
contributes 29.6 jg/m3 (474 4.6%) to the 1990 24-hour design
concentration àf 6 630 1g/m3. See Table 7.1. This source cate
gory also is estimated to contribute 3.3 jg/m3 3.2%) to the
1990 A.AN design concentration of ie9 104.2 jg/m3. See Table 7.2.7.3.2 PROPOSED CONTROL STRATEGY

Engineering-Science recommends the addition of curbing to the
paved roads identified in Section 7.3.1. This control program,
however, will not be necessary. As shown in Tables 8.1 and 8.2,
other measures in this SIP will suffice to attain the PM10 NAAQS.
Therefore, the expense of curbing is not justified.
7.3.3 MEANS OF IMPLEMENTATION

Following the implementation of this plan, if violations of
the PM10 NAAQS are recorded, this SIP has to be re-evaluated. See
Section 12.0. At that time, the State will consult appropriate
local authorities concerning the curbing of paved roads within the
Town of Hayden.
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74 LOCOMOTIVES

7.4.1 DESCRIPTION OF SOURCE CATEGORY

This source contributes 647 58.8 g/m3 (96 9.3%) of the1990 24—hour design concentration of 6 630 tg/m3 to locomotiveemissions. This source category consists primarily of rollingstock owned by the Copper Basin Railway Company (about 45% ownedby ASARCO). This line serves the needs of the copper processingactivities in the Hayden area.

The railway’s main functions are transport of ore from theRay mine to the Ray Unit crushing plant and the transport ofconcentrate from the Ray mill to the Hayden smelter. Five to sixtrains per day, with three locomotives each, make the mine-millrun. The Copper Basin line also transports freight, copper anodesand sulfuric acid out of the Hayden area to another trunk line,usually running one train per day. The diesel locomotivesgenerate particulate emissions primarily by incomplete combustion.
7.4.2 PROPOSED CONTROL STRATEGY

Engineering-Science recommended alternative maintenanceprocedures to cut emissions from this source category by 60%. ThisSIP will require this maintenance through imposing a 40% opacitylimitation on visible emissions.

7.4.3 DEMONSTRATION OF EFFECTIVENESS

The effects of a 60% decrease in locomotive emissions on the24—hour and annual design concentrations are shown in Tables 8.1and 8.2.

7.4.4 MEANS OF IMPLEMENTATION

The 40% opacity limit will be mandated by revisions to theArizona Administrative Code (R18-2-602). Proposed regulations areincluded in Appendix J.

Following the implementation of this plan, if violations ofPM10 NAAQS are recorded, this SIP has to be re-evaluated. At thattime, the state will adopt a revised locomotive rule which wouldrequire the installation of vane-type spark arrestors on eachheavy duty locomotive to achieve much greater control.

7.5 GYPSUM PLANT

7.5.1 DESCRIPTION OF SOURCE CATEGORY

This source is a train loading station associated with agypsum quarrying operation. See Figure 7.5. The 1990 impact ofthis source is estimated to be 10.2 J3g/m3 (24-hour average). SeeTable 7.1.
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7.5.2 PROPOSED CONTROL STRATEGY

The gypsum loading operation has been shut down sinceDecember 1987. Communications with the source’s management indicate that the owner will use truck haulage for the indefinitefuture. Thus, this source has been “permanently” shutdown andwill require an installation permit to restart. For presentpurposes, this means that the gypsum loading operation is 100%controlled. The effect of this 100% reduction on the 24-hour andannual design concentrations is shown in Tables 8.1 and 8.2.

7.5.3 DEMONSTRATION OF EFFECTIVENESS

Discontinuing operations at this source will reduce itscontribution to 0 g/m3.

7.5.4 MEANS OF IMPLEMENTATION

The State will require an appropriate installation permitbefore allowing this source to restart.

7.6 ALL OTHERS

7.6.1 DESCRIPTION OF SOURCE CATEGORY

This source category consists of off-road vehicle traffic onplant property (modeled 24-hour impact of 7.2 Lg/m3), automobiletail—pipe emissions (7 Lg/rn3), wood-burning stoves (0.1 JLg/m3),and wind—blown dust (3.3 j.tgm3). The total modeled impact ofthese sources is 17.8 J.Lg/m (24-hour average) and 4.8 J.Lg/m3
(annual average). See Tables 7.1 & 7.2.

7.6.2 PROPOSED CONTROL STRATEGY

A.A.C. R18—2-404.C. prohibits 0ff—road vehicular activity.
ASARCO will cooperate with local law enforcement officers toprosecute off-road vehicle use on plant property and has blockedaccess to an old tailings area between the southern part ofKennecott Ave. and the Town. This area had been used as a shortcut into Town and by numerous off-road recreational vehicles.

The Department can do little with respect to automobile tailpipe emissions, and neither those emissions nor those fromwood-stoves or wind—blown dust are significant enough to warrantthe efforts.

7.6.3 DEMONSTRATION OF EFFECTIVENESS

A crackdown on off-road vehicle users in unauthorized areasshould nearly eliminate this “source.” These measures areestimated to reduce re—entrained dust generated by off-roadvehicle traffic by 90%. The 90% reduction in dust emissions willhave the effect of decreasing the modeled contribution of the“other” category by 36.4%:
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7.2 LLg/m3 X 90% = 36.4%17.8 g/m3

7.6.4 MEANS OF IMPLEMENTATION

ASARCO’s coTtunitment to prosecute unauthorized off-road
vehicle use is evidenced by the letter attached as Appendix L. The
gates and berms blocking access to the tailings area near the Town
were in place as of August 12, 1988.
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7.7 MINERAL TAILINGS

In the course of reconciliation of receptor and dispersionmodeling results, it was concluded that mineral tailings do notcontribute to P1410 loadings in the Hayden area significantly.Although the receptor model attributed 5.29 g/m3 (5.1%) of the104.51 g/m3 (24-hour average) measured at the Garfield site totailings dust, the ISC modeleveritually selected found no tailingscontributions. Table 4.2.

Nonetheless, since windblown tailings occasionally generatecitizen complaints, ADEQ will include appropriate conditions inthe ASARCO’s operating permit to assure continued prevention ofnuisance dust from this source. Those measures are reported hereto provide additional assurances that the PM10 NAAQS will beattained and to fully describe the entire control regime.

7.7.1 DESCRIPTION OF SOURCE CATEGORY

ASARCO operates three separate tailings ponds in the Haydenarea (the AB, BC, and D ponds). These ponds receive tailingsslurry generated at the Ray mill. The ponds, and the roads thatsurround them, are shown in Figure 7.6.

7.7.2 PROPOSED CONTROL STRATEGY

ASARCO will undertake additional measures to control dustgenerated at the tailings areas. These controls involve activelytraveled roads around the tailings ponds, as well as workpractices affecting wind-blown dust of f the ponds themselves.

7.7.2.1 Active Roads At The Tailings Dams

Roads around the tailings ponds (shown in Figure 7.6) havebeen or will be capped with decomposed granite according to thefollowing schedule:

B Pond: Approaches to the pond and all peripheral pipelineroads have been capped with decomposed granite since June 20,1988. The causeway out to the tower in the center of AB pond wascapped on March 15, 1988.

BC Pond: The roads in question are from the northeast cornerleading west and from the southeast corner leading west. Theseroads were capped on June 30, 1988. In addition, the road to thepipefitter’s repair shack on the north face of BC pond, whichreceives limited travel, will be capped by December 1989. Theperipheral pipeline will be raised, and when it is, a new roadaround the entire pond will have to be built and covered. Theestimated completion date is December 1989.

Emergency Pond and Reservoir: The berm road around the southand east ends were capped in July, 1988.
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Last Chance Pond: The dike has been constructed around thewest end of the Last Chance Pond. The dike road continues east,but must be raised and widened. When this berm is finished, itwill be capped with decomposed granite so that it can be patrolledregularly without raising dust. This project will be completed byDecember, 1989.

Lower Road on South Side AB and BC Ponds: This road will becapped by December 1989.

D Pond: Roads to the dam and along the peripheral pipelineare of decomposed granite. The pipeline is being raised and theroad alongside will be covered with decomposed granite.

7.7.2.2 Tailings Ponds

Dust from the AB, BC, and D ponds has been controlled bycovering the surface with tailings slurry, but previous practicesallowed areas to dry out. ASARCO will amend the previous owner’soperating practices to ensure that all areas are kept damp orencrusted. This will reduce emissions from the tailings surfacesto near zero.

7.7.3 DEMONSTRATION OF EFFECTIVENESS

The effect of the foregoing control measures on attainment ofthe PM10 NAAQS cannot be quantified and indeed may be negligiblebecause of Engineering-Science’s conclusion that mineral tailingsmake no contribution to modeled P1110 concentrations.

7.7.4 MEANS OF IMPLEMENTATION

Operating permit to be issued within the 1989 calendar year.

8.0 SUMMARY

This draft SIP outlines the additional control requirementsthat will be imposed on responsible sources to achieve therecommended percentage reductions in emissions. Section 7describes those controls and explains the percentage reductionsthat will be achieved in each source category. The overallschedules for installing each of the control measures described inSection 7 are presented in Tables 8.3A and 8.3B.

As shown in Tables 8.3. and 8.2, this plan will result inattainment of both the 24-hour and annual NAAQS. The projected24—hour concentration in 1990 is 3574 129 Lg/!n3, 6% 14% belowthe NAAQS. The projected annual arithmetic mean is 325 31.6,4g/m3, 35% 36.8% below the NAAQS.

Ambient data gathered over the past year provides additionalconfirmation that the control strategy will result in attainmentof the PM10 standard.
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Table 8.1

Demonstration of Attainmentof 24-hour NAAQS

1990
1990(Before

(AfterControls),
Controls)

Source
g/m3 Reduction jLg/m3Ore Unloading,

Crushing and
410.8 90.4 396

Conveying
o Fugitive 225.9 86.9 29.6o Process 184.9 94.6 10.0

Unpaved Roads
86.5 90.0 8.7Paved Roads
29.9 0.0 29.9Locomotives
58.8 60.0 23.5Gypsum
10.2 100.0 0.0All Others
17.8 36.4 11.3Background
16.0 0.0 16.0Total

630.0 80.0 129.0NAAQS

150.0
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Table 8.2

Demonstration of Attainment
of Annual NAAQS

1990 1990
(Before (After
Controls), Controls)Source g/m3 Reduction J.Lg/m3

Ore Unloading,
Crushing and 61.7 90.4 5.9Conveying

o Fugitive 33.9 86.9 4.4o Process 27.8 94.6 1.5

Unpaved Roads 11.1 90.0 1.1

Paved Roads 3.3 0.0 3.3

Locomotives 5.4 60.0 2.2

Gypsum 1.9 100.0 0.0

All Others 4.8 36.4 3.1

Background 16.0 0.0 16.0

Total 104.2 70.0 31.6

NAAQS
50.0
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Table 8.3A

ASARCC - Ray Unit Dust Collector Installation Plan

PROJECT
START DATE FINISH DATE

Purchase (2) type W-102 & (3) type 11-114 Ducons(ranster house/track hopper—design foundation/supportTransfer house—design duct work
Transfer house-design sump/pipe
Transfer house-design water pipe
Design substation
Design sumps-pump-pipe-foundat ionPurchase electrical 102 Ducons
Track hopper—purchase ductwork
Crusher—purchase/install ductworkTransfer house—pour/set foundation
Purchase steel support—102 Ducons
Transfer house—purchase ductwork
Transfer house-install slurry pipeTransfer house—fabricate sump
1rck hopper-purchase transition ductDesign structure/foundation 114 Duonsinstall general water supply
Purchase substation electrical
Purchase sump pump
Purchase sump electrical controlPurchase sump piping
fabricate central sump
Purchase electrical—114 Ducons
Crusher—purchase transition ductworkPrctase steel support—114 Ducons:ranser hu_e—install steel supportIrack hopper-pour/set toundat ion
Transfer house-install 102 Ducon
Transfer house-install ductwork
Track hopper-install electrical
Track hopper—install ductwork
Track hopper-install steel supportTrack hopper-install 102 Ducon
Crusher—install sump electrical systeminstall substation conduit
Install sump piping
Install substation
Install sump and pump
Crusher—pour/set foundation—No. 1(114)Crusher—electrical for No. I (l14Crusher—remove No. 1 rotoclone
Crusher—remove No. 4 rotocionc
Crusher—steel structure No. 1—114 DuconCrusher—reinstall No. 1 rotoclone as No. 4Crusher—pour/set foundation-No. 2(114)Crusher—install No. 1—114 Ducon
Crusher—electrical for No. 2(114)Crusher—steel structure No. 2—114 DuconCrusher-pour/set foundation No. 5(114)Crusher—install No. 2-114 OuconCrusher—steel structure for No. 5(114)Crusher-electrical for No. 5(114)Crusher-install No. 5-114 Oucon

V
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Table 8.38

‘SARCO — Ray Unit Dust Control :t jun Plan

Project Start Date :jfljsh Date
AR Pond-cap related roads
BC Pond NUE-cap related roads

BC shortrun-cap related roads
[rack hopper south side sprays
Install 4 belt hood
Install 405 transfer hood
track hopper north side sprays
Install 2 belt sprays
Install 2-3 transfer sprays
Install 3-4 transfer sprays
Install 4-5 transfer sprays
irack hopper center sprays
lap road around esergency pond
Install 2 belt hood
Install 6-7 discharge sprays
As/BC Ponds-Cap related roads south faceB Pond—cap north face roads
0 Pond-cap related roads
Last Chance Pond-cap roads
stripper-install dust seal
HC Pond—cap new lift road

Oust Suppressant Road rk Date

fSARCO Canyon Road (Dust Ban)
ASRC0 sill road loop (Dust Ban)
ASARLO lice/filter plant road (Oust Ban)henrecott Avenue (Dust Ban)
uat!ber old tailings road
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9.0 RELATED ISSUES

9.1 AMBIENT MONITORING

The State will conduct ambient PM10 sampling consistent with
40 C.F.R. Part 58 to monitor the effectiveness of the control
strategy.

10.0 Preconstruction Review

All new major sources and modifications to existing major
sources in Arizona are subjected to state requirements for
preconstruction review and permitting (See A.A.C., Title 18,
Chapter 2, Articles 1, 2 and 3). The State Prevention of
Significant Deterioration (PSD) program was conditionally approved
by EPA in 1982, and is undergoing revision at this time in order
to acquire full approval.

PM0 PSD requirements for Arizona were not established at the
time this report was drafted. This was due to unavailability of
PM10 increments at the federal level. Upon promulgation by EPA
and within a reasonable time thereafter, the State will adopt
necessary rules in order to have a P1.110 PSD program which meets
the requirements of the Part 52 PSD regulations.

110 Demonstration of NAAQS Maintenance through 1997
Pabe ei chew he pfeeee& em4es4eric rewh fer

99 wh4eh was ecmae as a rec ef ar 4i’erease 4 eitss±es
frem braff4e 8 peree3-7 Uehef seee&’ 6 peeeri anbaekreiui eereerat4er e peree-7 A33: ether setreec r’ema4i’e
at 3t998 evec The em4ss4:ea’s ii’ierease was based er 998 a
ia3ty 3ew4.rig eentre strategy 4mp3emeiitat4er# The tab3res
demerstrate that the eer€.re strategy s s fe4ent te ianta4i
the NAkS t1regh 99 Table 11.1 shows the projected emissions
growth for 1997, which was estimated based on the addition of new
facilities at the Ray Plant (causing a 25 percent increase in the
ore unloading, crushing, and conveying) and restarting the Ray
smelter (additional 0.8 micrograms per cubic meter). Also as a
result of the new activities, emissions from traffic, locomotive,
and “all others” are increased by 10 percent. The emission
increase was based on the 1990 air quality following control
strategy implementation. The table demonstrates that the control
strategy is sufficient to maintain the NAAQS through 1997.
ii.i contingency Plan

This plan has demonstrated the attainment and maintenance of
PM10 NAAQS through 1997. Ambient monitoring will be the final
proof for such an attainment. The State commits to re—evaluate

• this SIP if ambient PM10 concentrations after the implementation
• of this plan exceed that of NAAQS.
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Some PM10 control strategies that are reserved for futureconsideration are:
a) curbing the paved roads in the Hayden area;b) requirement for installation of vane-type spark arrestorsfor locomotives; and
c) further controls on the ore crusher, in case ofimprovement in available technology.

These measures will be implemented through revisions to theArizona Administrative Codes and negotiation with responsiblesources. For Further requirements Section 12.0.

12.0 Reasonable Further Progress Report

On an annual basis, the State will evaluate and demonstrateits progress in reaching the goal of attainment and maintenance ofthe PM10 NAAQS through 1997. This will be achieved by the Stateby providing the following information in the form of an AnnualProgress Report.

The first Annual Progress Report is due to EPA, Region 9, sixmonths after the first full calendar year of implementation. Thesubsequent annual reports are due six months after the end of thecalendar year.

For each control measure the State has committed to implementin the PM10 SIP, the annual report will include:

a) the names of each source affected;

b) the current status of implementation of the controlmeasure; This will include summarized information on theregulation development (if regulation revision wasnecessary), negotiation with the sources and/ormunicipalities affected, project financing, engineeringdesign and/or construction progress for the year, asappropriate.

C) planned versus actual implementation and/or adoptiondates of the control measure and/or regulation;

d) planned versus actual effectiveness of the controlmeasure;

e) planned versus actual decrease/increase in contributionto ambient concentration;

f) planned versus actual effect that area growth has had onthe emissions reductions;

g) short explanation of shortfalls, where applicable; ifshortfalls have occurred, the State will include a planto develop a contingency plan or SIP revision whichwould be necessary to attain or maintain the NAAQS.
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Table 11.1

Demonstration of Attainment
of PM1O Standards in 1997After Implementation of Controls

24-Hour AnnualSource
g/m3 g/m3

Ore Unloading,
Crushing and 49.5 7.4Conveying

o Fugitive 37.0 5.5o Process 12.5 1.9
Ray Smelter and Acid Plant 0.8

Unpaved Roads 9.6

32.9

Locomotives 25.9

Gypsum
0.0

12.4

Background 16.0 16.0
Total

147.1 34.2
NAAQS

150.0

-

Paved Roads

All Others

0.2

1.2

3.6

2.4

0.0

3.4

50.0

;:(1
• - 1

•_t
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EXC1JTIVE suiry

The primary objective of this study was to quantify the
contribution potential sources in the smelting community of
Hayden, Arizona, make to suspended particulate arsenic, cadmium,
lead, and PM10 levels using chemical mass balance receptor modeling
methods.

About one hundred ambient fine and coarse particle filter
samples were collected at two sites in Hayden from

November 22, 1986, through January 30, 1987. Fifty of these filters
were selected for elemental analysis and source apportionment on the
basis of deposit mass, meteorology, etc. Source profiles were
developed by direct source sampling of potential sources in the

local airshed and from literature values

The highest PM10 value was 236 pg/mS measured at the

Garfield monitoring site. The average PM10 mass at this site was

73 ± 49 pg/rn3, but only 47 ± 28 pg/rn3 at the Hayden

Jail site. Most of the mass was associated with coarse particles.

The average fine to coarse particle ratio was 0.43 ± 0.26 and

0.35 ± 0.79 at the two sites. The average concentration of

arsenic, cadmium, and lead was 0.094, .005, and 0.20 pg/rn3 at

the Hayden Jail and 0.12, 0.005, and 0.22 pg/rn3 at the Garfield

site.

The two largest contributors to PM10 mass were ore dust and

road dust which together accounted for almost 80% of the mass at

both monitoring sites. Fugitive emissions such as slag skimming and

pouring, matte tapping, and secondary converter operations

contributed less than 2% of the PM10 mass. Ore and road dust,

however, contributed less than 10% of the PM10 lead, less than 6% of

the arsenic, and less than 1% of the cadmium. klniost all of the

cadmium, arsenic, and about 80% of the lead came from process

fugitive emissions within the smelter.
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1.0 INTRODUCTION

Hayden, Arizona is a small community located in the arid
mountains about 100 miles southeast of Phoenix at the intersection
of state highways 177 and 77. It is a copper mining and smeltering
town with milling and snieltering operations on nearly all sides of
it and a mining operation about eight miles northwest of the town.

Only one of the two smelters is currently operating. It’s main
operation is located about a quarter mile up on a hillside northeast
of state highway 177. The town of Hayden is between the highway and
the smelter. A large mill tailings pile is located about a quarter
of a mile southwest of the highway. An ore crusher is located next
to the highway, and the crushed ore is transported by conveyor belt
up the hill to the smelter.

Air quality concerns in this airshed have been for particulate
levels and toxic pollutants. The primary objective of this study
was to determine the contribution potential sources make to PM10
particulate levels as well as species related to health concerns
such as As, Cd, and Pb, using chemical mass balance receptor
modeling methods.

2.0 EXPERIMENTAL

2.1 Source Apportionment Methodology

The CHE receptor model is based on the conservation of relative
aerosol chemistry from the time a chemical species is emitted from
its source to the time is is measured at a receptor. That is, if p
sources are each emitting Mj mass of particles, then

p

H,
(1)j.l

3.



where m is the total particulate mass collected on a filter at a

receptor site. This assumes the mass deposited on a filter is a

linear combination of the mass contributed from each of the

sources.

The mass of a specific chemical species, mj, is given by

P p

H (2)
1—1 i—i.

where Mjj is the mass of element i from source i and F.j is the

fraction of chemical species i of the mass from source j as

collected at the receptor. It is usually assumed that

Fjj - Fj1 J
where Fjj is the fraction of chemical species i emitted by source j
as measured at the source; that is, the relative fraction of

chemical species i of the source mass at the receptor is assumed to

be the same as the relative fraction of i of the source mass at the

source. The degree of validity in this assumption depends on the ]
chemical and physical properties of the species and on its potential

for atmospheric, in-transit modifications such as condensation,

volatilization, chemical reactions, sedimentation, etc. •1

Accepting equation (3) as valid and dividing both sides of

equation (2) by the total mass of the deposit collected at the

receptor site, it follows that

m P

‘1S F (4)
i—i

ox,

p
C —5 F S (5)

j ‘4
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where C is the concentration of the chemical component i as

measured at the receptor and Sj is the source contribution (i.e.,

ratio of the mass contributed from source j to the total mass

collected at the receptor site). In practice, it is Si, the

fraction of particulate pollution measured at a receptor due to

source j, which is of primary interest in CHE calculations.

If the Cj and the at the receptor for all p of the source

types suspected of affecting the receptor are known, and if p < n

(n — number of chemical species quantified), a set of xi simultaneous

equations exists from which the source contribution Sj for each

source may be calculated by least squares methods.

NEA used its orn quantitative source apportionment system

(QSAS III) to perform initial CMB calculations based on an EVLS

regression analysis. QSAS III also includes a number of graphics

routines which aid in the fitting process and in the presentation of

results. The CMB calculations were then repeated with Version 5.9

of the EPA CMB program. The EPA-CME results are presented in

Appendix A.(l,2)

Implementation of a CM.B analysis requires the formation of both

ambient and source elemental data sets. The development of these

data sets for this study are discussed in detail below.

2.2 Ambient Profile Development

2.2.1 Ambient Monitoring Sites

Two ambient monitoring sites separated by about one half

mile were used to collect ambient particulate samples. A historical

monitoring site located at the Hayden jail southeast of the

intersection of Kennecott and Canyon Roads was used as the primary

monitoring site where fine (< 2.5 pm), coarse (> 2.5 pm arid < 10

mm), PM10 (< 10 pm), and TSP samples were collected. A
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secondary monitoring site was located at the Hayden City Maintenance

Yard on Garfield Avenue a few hundred yards uphill from the ore

crusher building. Only fine and coarse particles were collected at

the Garfield site.

Fine and coarse particle samples were collected at both

monitoring sites using Sierra dichotomous virtual impactor samplers

(dichots) with 10 pm inlets. The sampling inlets were located

between 15 and 20 feet above ground. Teflon filters were used to

collect the fine and coarse particle samples. The coarse particle

filters were oil coated. (3)

High volume samplers were used to collect PM10 samples

on quartz fiber filters and TSP samples on glass fiber filters at

the Hayden Jail site.

Two dichot samplers were used at each site to allow

twenty-four hour sequential sample collection. The internal

consistency of these samplers was established to be better than 4%

by simultaneous collocation sampling prior to the sampling period.

2.2.2 Sampling Schedule

All samples collected were twenty-four hour, midnight to

midnight samples.

Sampling started on November 28, 1986, and continued

through January 31, 1987, at both sites. The high volume TSP and

PM10 samples were collected on an every sixth day schedule. Dichot

samples were collected every third day at both sites from

November 28, 1986, to December 7, 1986, and on an every day schedule

from January 27, 1987, through January 31, 1987, when source samples

were collected at the smelter. During the period from
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December 18, 1986, through January 12, 1987, samples were collected
at the Hayden Jail site on a schedule of two days on and two days
off, while samples were collected every day for three days at the
Garfield site with only one day off.

2.2.3 Ambient Filter Selection.

Filters were selected for chemical analysis and source
apportionment to represent worst case dichot PMcj days, as well as
days which would represent conditions that might enhance the impacts
of specific sources. The selection criteria used are listed below
in order of their importance:

- High PM10 Values: Filter samples from days with high PM10
values were selected to represent worst
case days.

- Predominant Wind Filter samples collected on days when the
Direction: ambient monitoring sites were either

upwind or downwind of the smelter or mill
tailing ponds, were selected for analysis
to maximize the impacts from these
sources, as well as to test other source
impact calculations.

- Wind Speed: Filters collected on days with low wind
speeds were selected to emphasize fine
particle source impacts, and high wind
speed days were selected to emphasize
sources of wind blown dust.

Fine to Coarse Filters from days with high fine to
Ratios: coarse particle ratios were selected

to emphasize source impacts from fine
particle sources, and filters from
days with low ratios were selected to
emphasize source impacts from coarse
particle sources.

- Plant Operations: Filters collected on days when the plant
was not in full operation were selected to
test source impact calculations.

- Day of Week: Filters were selected to represent
different days of the week.
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- Unusual Events: Filters were selected from days with

special meteorological events.

4

The days and filters selected, their key features, and

selection criteria are summarized in Table 1. The meteorological

conditions on the fifteen days selected can be grouped into five

regimes based on wind speed and direction, as indicated in Table 2.

The number of days selected from each regime is generally typical of

their historical frequency of occurrence.

The average wind speeds listed are twenty-four hour

averages of five monitoring sites operated by the smelter. Although

the average wind speeds on the highest wind speed days (Regime 1)

were less than 6.3 mph, short term average wind speeds o 24 mph

were recorded, and wind speeds in excess of 15 mph accounted for a

significant portion of the sampling period.

2.3 Source Profile Development

2.3.1 Overview

Composition profiles representing emissions from sources

expected to significantly impact the ambient monitoring sites were

developed from literature values and direct characterization of

emissions from potential sources located in and around Hayden.

Samples representing area fugitive dust and process fugitive

emissions were collected and characterized by procedures similar to

those used to characterize the ambient aerosol.

2.3.2 Process Fugitive Emissions

2.3.2.1 Secondary Converter

Samples of fugitive emissions from the

converters were collected from the secondary hood ducting with NEA’s
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dilution sainpler.(4) Most of the converter emissions are collected
by either the primary or secondary hoods and ducted to control
devices. It was assumed that the emissions collected by the
secondary hoods are representative of the fugitive converter
emissions not collected by the hoods.

NEA’s model V dilution sampler was used to
collect fine (< 2.5 Mm) and coarse (2.5-10 pm).particle samples
from the secondary hood duct. The model V dilution sampler is
illustrated in Figure 1 and consists of an all stainless steel
dilution chamber with a 10 m preseparator cyclone and two
dichotomous samplers. The arrangement used in this study contained
only one dichotomous sampler with Teflon filters. Dilution ratios
between 10:1 and 20:1 were typical of this sampling.

Table 3 lists the converter activities during
indicated sample collection runs. Figure 2 shows the number of
converters blowing during the sampling runs.

2.3.2.2 Matte Tap and Slag Skimming

Samples representing fugitive emissions from
matte tapping and slag skimming at the flash furnace were collected
from the furnace vent duct using a modification of the dilution
sampler shown in Figure 1. In this case, the emissions were close
to ambient temperature and already diluted, so only minimal
additional dilution was required. A two inch diameter stainless
steel probe was used to extract a sample from the ducting. The
extracted emissions were drawn into the four inch diameter dilution
chamber and then into an eight inch diameter sampling chamber where
samples were collected with a dichotomous sampler. The dichotomous
sampler used a 10 pm inlet with its weather protector removed.
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Although the same ducting was used to collect

both the matte tapping and slag skimming emissions, the processes

are typically not done at the same time. This allowed the

collection of emissions from each separate process as well as a

mixture of the two emissions.

2.3.2.3 Slag Pour

Samples of fugitive emissions from the slag

pour operation were obtained using a modified version of the NEA

dilution sampler. The sampler was set-up downwind of a pre-arranged

pouring location so that the wind blown cloud of emissions would

surround the sampling probe inlet. A five foot high berm of crushed

slag shielded the dilution sampler from the radiant heat released

during the molten slag pouring operation.

A ten foot long stainless steel probe (2 inches

in diameter) was extended over the berm into the pour area which

ducted the emissions into the 4 inch diameter residence chamber arid

then to the 8 inch diameter sampling chamber with its modified PM10

dichotomous sampler.

In order to minimize the influence of the

ambient air, the sampler was turned on just a few seconds prior to

the slag pour. The sampler was then shut off as soon as the cloud

of emissions dissipated. The sample collection period lasted for

only about 2 or 3 minutes per slag pour event.

Each sample pair contains emissions from two

consecutive slag pours which occurred approximately 15 minutes

apart.

All components in the sampling system were

cleaned with ethanol between each sampling location; furnace vent,

secondary converter, and slag pour.

8



2.3.2.4 Ore Crusher

An ambient dichotomous sampler was positioned
on the top level inside the ASARCO ore crusher, approximately ten
feet from the roof. Samples of the entrained dust were collected in
the morning and once again in the afternoon. The ore crusher was
operating at a normal level during both time periods. A grab sample
of the settled dust was also collected and resuspended in the
laboratory.

2.3.3 Smelter Road and Area Dust

Five bulk road and yard dust samples from major traffic
areas within the smelter complex were collected. Representative
bulk samples of other fugitive dust were collected from sites where
activity from heavy machinery or high winds would entrain dust. The
samples collected are listed in Table 4. Samples 4-8 were
composited and analyzed as a single sample. Samples 1, 3, and 9
were not analyzed because of limited resources.

The individual bulk dust samples were sieved through a
40 mesh screen, composited, and then sieved through a 400 mesh
screen. The composited sample was then aerosolized in NEA’s
laboratory resuspension chamber and sampled using a dichotomous
sampler with a standard 10 jtm inlet.

2.3.4 Passive Area Fugitive Dust Emissions

Bulk dust samples of passive fugitive dust sources such
as wind blown mill tailing pond dust, soil and road dust, and
traffic generated paved and unpaved road dust were collected,
aerosolized in the laboratory, and the resulting dust sampled using
a dichotomous sampler with a 10 pm inlet similar to the ambient
samplers. The fugitive dust samples collected near the jailbouse
ambient monitoring site and the ore tailings are listed in Table 5.
Sample 3 was not analyzed.
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2.3.5 Selection of Filter Samples for Analysis

Filter samples collected from sources of fugitive

amissions are listed in Tables 6 and 7. Only nineteen of the

process fugitive emission filters were selected for analysis as

indicated by asterisks in Table 6. The criteria for selection

included optimum deposit mass, uniformity of deposit, duration of

sampling, availability of other filters representing the same

process and resource limitations. All of the resuspension filters

listed in Table 7 were analyzed.

3.0 RESULTS AND DISCUSSION

3.1 Suspended Particulate Mass Concentrations

The fine, coarse, and PH10 suspended particulate mass concen

trations for the days sampled are listed in Table 8. The mean

concentrations and ranges by site and particle size are summarized

in Table 9.

The highest PM10 value of 236 pg/rn was measured at the

Garfield site on December 29, 1986. This excludes the site 1 sample

collected on 11/18/86 because of its short sampling interval of only

4 minutes. Although samples were not collected on this day at the

Hayden Jail site for comparison, both monitoring sites were operat

ing on the day with the third highest PM10 value, January 11, 1987.

The PM10 on this day was 127 pg/rn3, substantially lower than the

highest PM1 value but almost the same as the second highest value

of 128 pg/zn3 measured on January 30, 1987. The PM10 value

measured at the Hayden Jail site, however, was slightly below

average and 3.7 times lower than at the Garfield site that same day.

Although the difference between the two sites was only about a

factor of two on the second highest Pt1ic, day, January 30, 1987, the

meteorology was substantially different on this day as compared to

the days with the highest and third highest P1110 values. The two
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highest average wind speeds, 6.2 and 6.6 miles per hour, were
recorded on the highest and third highest PM10 days. On these two
days the wind was generally from the east (79° and 81°) which put
the Garfield site downwind of the ore crusher and conveyor belt and
the Hayden site upwind of the Kenriecoct road, the largest individual
sources of PM10 particles at each site respectively. On the highest
PM10 day, over 93% of the attributed mass was due to ore dust
(DUSTO) from the ore crusher and/or the ore conveyor belt. On the
third highest PM10 day, over 96% of the attributable PM10 mass at
the Garfield site was due to the ore crusher and/or ore conveyor and
81% at the Hayden Jail site.

The average PM10 value at the Hayden Jail site of 47 pg/rn3
was substantially lower than the 73 pg/rn3 measured at the
Garfield site. Even though the sampling days included in each
monitoring site were not the same, this general trend was represen
tative of the days when simultaneous samples were collected. On the
other hand, the average fine particle mass was nearly the same at
both sites, 12 pg/rn3 at the Hayden Jail site and 13 pg/rn3 at
the Garfield site.

The days selected for chemical analysis consisted of about half
of the days sampled. The analysis days selected, however, were
biased towards high PM10 days as indicated by our selection criteria
and a comparison of the average mass values listed in Table 9 for
sampled and selected days.

The fine to coarse ratios were generally substantially less
than 1.0 indicating a preponderance of coarse particles. The fine
to coarse ratios were lowest on the high wind speed days and days
with highest PM10 values, while the highest fine to coarse particle
ratios were on the lowest wind speed days.

11
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3.2 Ambient Particulate Chemistry

The average fine and coarse particle elemental compositions are
C

listed in Tables 10 and 11, and key elemental ratios are listed in

Table 12 The elemental composition of each individual filter

analyzed is presented in Appendix A. The most abundant element in

both size fractions was Si, which represented about 20% of the mass.

The next most abundant coarse particle element at the Hayden Jail

site was Ca followed by Fe and Al, while Fe and Al were the second

and third most abundant elements at the Garfield site. Sulfur was

the second most abundant fine particle at both sites followed by

Al.

Most of the Si is in the coarse particle size fraction, with

average fine to coarse particle ratios of 0.26 at the Hayden Jail

and 0.14 at the Garfield site. Other elements mostly in the coarse

fraction include Al, K, Ca, Ti, Mn, Fe, and Cu. On the other hand,

S, Cl, Zn, As, Cd, Sb, and Pb are more abundant in the fine particle

size fraction.

The concentration of the three toxic elements, As, Cd, and Pb

were generally quite low. Average PM10 pg/m3 values were nearly

the same at both sites and about 0.1, 0.005, and 0.2 g/m3,

respectively. The Pb concentration is less than many urban airsheds

because of the large contribution from motor vehicle tailpipe

emissions in urban airsheds. The As and Cd are substantially higher

than urban airsheds but significantly lover than measured in the

Ruston-Tacoma airshed where a high As copper smelter operated until

recently.(5)

3.3 Elemental Composition of Source Profiles

The potential major sources of PM10 and toxic elements in

Hayden can be grouped into the following eight general source

categories:

12



- Fugitive area dust sources from wind and traffic

- Ore handling and processing

- Fugitive emissions from the smelting process

• Miscellaneous smelter dust

- Wind-blown dust from ore tailings ponds

- Stack emissions from the smelting process

- Motor vehicle emissions

- Background

Representative source profiles were developed through direct source
sampling for the first five categories. Literature composition
source profiles were used to represent motor vehicle emissions as
veil as other miscellaneous sources. Source profiles were not
developed to represent emissions from the main stack, acid plant,
and bell damper because of limited resources and the fact that these
sources had been estimated to have minial impacts on the local
airshed. The background aerosol was not characterized.

Source profiles considered in the CMB source apportiorment
calculations are listed in Table 13. The source profiles used for
the first ten sources listed in Table 13 are from either the EPA
source profile library (6) or NEA’s master source profile library
(7).

The chemical composition of the fine, coarse, and PM10 parti
culate emissions from each of these source categories are listed in
Appendix B. The elemental composition of key species for selected
sources are listed in Tables 14 and 15. Source profiles for three
crustal dust sources (KNECTT, PLNTRD, and ORDUST) and three smelter
fugitive emission sources (SSFF1, MTFF1, and 2NDCD3) are listed for
contrast and comparison. The first three dust sources are primarily
coarse particle sources, while the last three smelter sources are
primarily fine particle sources as indicated with the fine to coarse

13



particle ratios listed in Table 16. The Kennecott road dust is

characterized by large particles rich in Al, Si, Ca, and Fe. The

composite plant road dust on the other hand is easily distinguished

from the Kennecott road dust by its low Ca and high S. Fe, and Cu

concentrations, as well as a high Si concentration. The ore dust

has the highest concentration of Al and Si, but relatively low

concentrations of S, Ca, and Cu. It does, however, have a high and

unique K to Ca ratio as well as a high Ti concentration.

The three fugitive smelter source emissions are easily

distinguished from the first three sources based on their fine

particle characteristics and absence of crustal elements such as Al,

Si, Ca, and Ti. The primary elements in these emissions are Zn, As,

Cd, Sb, and Pb. Although these three sources are composed of

similar major elements, their relative compositions are distinctly

different which allows them to be easily resolved. These subtle

differences can be more easily recognized by viewing the entire

elemental pattern as illustrated in Figures 3-6. Zinc is the most

abundant element in the slag skim emissions followed by Pb and As.

Arsenic, on the other hand, is the most abundant species in the

emissions from the matte tapping process with substantially lower

concentrations of Pb and Zn. The other characteristic feature of

the matte tap emissions are the high concentrations of Cu and Fe

relative to the emissions from the slag skim and secondary conver

ter. The secondary converter emissions are distinguishable from the

other two smelter emissions by its high Pb concentration, relatively

low As and Zn concentrations, and very low Fe concentration. It is

also interesting to note that K is reasonably abundant in the

smelter emissions, while the other elements typically associated

with crustal material are noticeably absent.

The fine and coarse particle chemistries are generally quite

similar. One of the more striking differences, however, is the

difference between the coarse and fine particle Si composition for

the matte and slag tap emissions. The Si concentration in the fine

14



particle size fraction for these two sources is less than 0.0005%,
while it was 3.9% in the slag tap emissions and 2.2% in the matte
tap emissions.

3.4 Source Impacts

3.4.1 Overview

Chemical mass balance source apportionment calculations
were performed on fifty ambient particulate filter data sets
representing about half of the sampling days in this study.
Individual source apportionment results for each filter are
presented in Appendix A. Table 17 shows an example of the CM3
results presented in Appendix A. In this example, the filter
identification numbers for the matching fine and coarse particle
filters (715, 714), particle size (coarse), sampling site (Hayden
Jail, HD), and sampling date (January 4, 1987) are listed at the top
of the page. The CME modeling performance measures are listed just
below this information, (R-SQUARE: .9749, CMI SQUARE: 1.3403),
followed by a listing of the fitted sources and their source
contributions. In the bottom portion of the table are listed the
measured elemental concentrations, their calculated concentrations,
and the ratio of the calculated to measured concentrations.
Elements actually used in the fitting process are indicated with
asterisks.

The CKB results presented in the Appendices represent
the best model solution as determined by an iterative procedure
which optimizes the following model performance parameters:

- Source contributions should be positive and greater thantheir uncertainties. The T-statistic value should be greaterthan 2.0.

- K-square values should be greater than 0.8.

- Reduced chi square should be minimized and generally lessthan 2. A value greater than 4 indicates that the model hasnot explained the ambient data well.
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- The calculated to measured concentration ratio for individual

elements should approach 1.0 within the listed uncertainty.

• The percent elemental mass explained should approach 100%

within the uncertainty.

- The degrees of freedom should be maximum, preferably greater

than 5.

- Source contribution estimates should approximate the measured

mass concentrations.

In the example illustrated in Table 17, 98.098 ± 11.260% of the

mass was explained by the sources indicated. A reduced chi square

value of 1.3403 was obtained with 8 degrees of freedom (DF). The

calculated to measured elemental ratios were generally equal to 1.0

within their listed uncertainties for the fitting elemezlts. The

largest deviations from 1.0 were for elements below the analytical

detection limit and for abundant elements like Cu which were omitted

from the fitting because of the lack of a source capable of

explaining the excess copper as discussed. in the next section. The

K-square value is 0.9749, and the mean TSTAT value is 4.98 with a

low value of 3.74.

Figure 7 shows an alternative representation of the saie

source apportionment results listed in Table 17. The solid line

represents the measured ambient elemental concentration. The

asterisks indicate calculated elemental concentrations for fitting

species used in the CMB regression calculations; the open circles

indicate the calculated concentrations for species not used in the

least squares fitting process. It is clear from this illustration

that Cu, one of the more abundant species, is substantially under-

fit. However, it is not possible to fit more of the Cu with the

available source profiles. Obviously, a source rich in Cu is

missing from the source profiles. Because of this, Cu was not

included as a fitting element because it would have tended to over

estimate the contribution of the sources included in the fit.
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3.4.2 Average Source Impacts

The average source contributions to suspended fine and
coarse particulate mass are illustrated in the pie charts shown inFigures 8 and 9 and listed in Table 18. The average impacts to PM10
suspended particulate mass, As, Cd, and Pb concentrations are
summarized in Tables 19 and 20. The average source impacts by
species, size, and meteorological regime are presented for each site
in Appendix C. It should be noted that the average source
contributions are listed both as pg/m3 and percent. The average
percent contribution listed is not the average source contribution
listed in pg/rn3 divided by the average deposit mass times 100%.
It is instead the average of the percent source contributions
calculated for each individual filter data set inc1udedin the
average. Although the average percent values calculated by these
two methods are similar, the differences in some cases can be
substantial.

Ore dust from the ore crusher, conveyor belt, etc., was
the largest source of coarse and PM10 suspended particulate mass at
both the Hayden Jail and Garfield monitoring sites. Kennecott road
dust contributed almost as much PM10 and coarse particulate mass at
the Hayden Jail as ore dust, but over ten times less than the ore
dust source at the Garfield site. The only other sources
contributing more than 1% of the suspended particulate PM10 mass
were sources of secondary sulfate and the copper ore tailings pile,
both of which contributed about 5% of the particulate mass.

The average source contributions to toxic species such
as As, Cd, and Pb are much different from the major sources of
particulate mass as indicated in Tables 18-20, as well as the tables
in Appendix C. Whereas, road and ore dust were the only major
sources of PMic mass, they are relatively minor contributors to the
concentration of toxic elements in the airshed. Fugitive emissions
from the smelter operation were the primary source of toxic elements
which were concentrated primarily in the fine particle size
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fraction. The largest source of As, Cd, and Pb at both monitoritig

sites were fugitive emissions from the secondary converter. Slag

tapping and pouring were the second largest sources of Pb and As,

and matte tapping was the second largest source of Cd. The major

sources of PH10 contributed about 5% or less to the three toxic

elements.

On days when there were high winds from the east

(Regime 1), ore dust (DUSTO and CUOR) was the dominant source of

PM10 mass at both sites and responsible for about 70% of the mass

with about 25% of the mass unexplained. On low wind speed days when

the wind was from the south (Regime 2), ore dust was still the

largest source of PM10 mass at the Garfield site, but Kennecott road

was the largest source at the Hayden Jail site. In addition, fine

particle sources in general were a much larger fraction of the PM10

mass but the absolute contribution of secondary sulfate was only

about 30% to 40% greater than on high wind speed days. On days with

moderate wind speeds from the southeast (Regime 3), ore dust was the

largest source of PM10 mass at both sites as it was on Regime 1

days, but on Regime 3 days, with moderate wind speeds, Kennecott

road contributed almost as much mass as the ore dust source

category. On the one day that represented Regime 4 when the wind

was from the west at moderate wind speeds, the major source impact

at the Hayden Jail was Kenraecott road dust which was responsible for

50% of the PM10 mass, four times more than the impact from ore dust.

Under this meteorological regime, calcium rich sources (CAO and

CYPSU) were responsible for over 15% of the PM10 mass at the Hayden

Jail site, but only 2% of the mass at the Garfield site.

Secondary sulfate contributed about 3 or 4 pg/rn3 to

PM10 particulate mass and was relatively independent of

meteorological regime suggesting a regional background source of

this species.

18



4.0 MODEL VALIDATION

4.1 Overview

Chemical mass balance receptor model calculations are performedon individual filter data sets. These calculations yield the mostprobable source contributions based on ambient and source aerosolchemistry. Because these calculations are generally madeindependently of meteorological characteristics, plant operatingschedules, etc., the validity of the CMB results can be evaluated bycomparing them with these independent airshed and sourcecharacteristics.

The objective of this section is to evaluate the sourceapportionment results relative to the complete airshed data base andmodel evaluation statistics(2) It needs to be emphasized that thisproject was nearly completed before the latest version of the EPACMB model and documentation was made available. As a result, notall of the suggested model validation steps were possible because oflimited time and the limited resources made available by the EPA toconduct this project. It is clear from the results, however, thatnot all of the source profiles have been characterized nor have thesource profile uncertainties been adequately defined by replicatesource sampling over an extended period of time. The impact theselimitations have on the source contribution results are discussed inthe following subsections.

4.2 Quality of CMB Results

The quality of each CME source apportionment calculation isevaluated on the basis of the percent of total mass explained, Rsquare, chi square, t-statistic, source uncertainty clusters,elemental ratios, and residuals. The mass explained, R-square, chisquare, and elemental ratio values for each CMB calculation are
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presented along with the source impact results in Appendix A. The

average values are presented in Appendix C by site, partic1c size, (

and meteorological regime, and summarized in Table 21.

The total deposit mass was reasonably well explained

considering that secondary sources of carbon and nitrate were not

included. In addition, a source rich in copper has clearly been

omitted. The average unexplained coarse particle mass was only 1%

at the Hayden Jail site, but was up to 10% at the Garfield site.

The unexplained fine particle mass at both sites averaged about 20%.

However, the average R-square value was 0.97 and the lowest value

was 0.82, indicating generally good fits with the fitting species

used. The reduced chi square values are relatively high averaging

3.8 for fine particles at the Hayden Jail and 3.6 at the Garfield

site, and 2.1 and 2.9 respectively for coarse particles. These high

chi square values are due primarily to the use of source profile

uncertainties that don’t reflect the true source profile variability

as a function of time or space and/or the omission of one or more

sources. (Although replicate samples of some sources were obtained,

they were collected only a few hours apart, were for sources making

small contributions, and do not represent the full range of

potential source variability over several months.)

The source profile uncertainty used was the larger of the

standard deviation of the replicate values, the analytical

uncertainty, or 10%. The uncertainties for the major elements in

the two largest source categories (Kennecoct Road and ore dust),

however, were only 10% and represented essentially only one sample.

Host of the t-statistic values were greater than 2 and generally 4

or greater.

The elemental ratios and residuals for the fitting elements

were, for the most part, in the Acceptable range, but there were

some elements that consistently exhibited poor fits. Host notable

was copper, which was removed as a fitting element at the beginning.

Other elements which were well above their detection limits but
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frequently underexplained (low ratios, high negative residual)
included Si, K, Mn, and Fe.

In general, the best quality fits were obtained with filters
with deposits collected during meteorological regimes 2 and 3 when
the wind speeds were low to moderate and from the south or
southeast. This group of thirty-six filters represents almost three
fourths of the filters analyzed. The average coarse particle mass
explained was 100 ± 2%, and the average fine particle mass
explained was 84%. The poorest quality fits were obtained for
filters collected during high wind speeds from the east (Regime 1).

Although the quality of the CM modeling calculations could be
improved, primarily through more complete source characterization,
the major source contributions are not expected to be significantly
different except for the source responsible for the excess Cu and
other underexplained species.

4.3 Meteorological and Site Dependence of Source Contributions

The meteorological and site dependence of the calculated source
impacts were consistent with the known source-receptor relation
ships. For example, the average ore dust source contribution to
PM10 was about three times greater at the Garfield site than at the
Hayden Jail as expected from the close proximity of the Garfield
site to this source. On the other hand, the average contribution of
dust from Kennecott Road that runs behind the west side of the Jail
was about four times greater at the Jail than at the Garfield site.
In addition, when strong winds were out of the east (Regimes 1 and
5), the Kennecott Road dust contributions were minimal or below
detection limits, and the ore dust contributions were high at both
sites. The highest ore dust contributions to the coarse particle
fraction at site 2 all occurred during regimes whçn the wind was
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from the east or southeast (Regimes 1, 3, and 5), and the contri

butions were more than double the average contributions during the

other two regimes.

The source contributions from Ca rich sources such as lime or

gypsum were also significantly higher at the Hayden Jail as expected

from the location of an old lime/gypsum facility just up the hill

from the Jail. The highest impact from these sources

(12.2 pg/m3) occurred during Regime 4 at site I.

Copper ore tailings dust impacted the sites only twice and both

times the impacts were at the Garfield site. One of the days was a

day when the Hayden Jail sampler was not operating. The two days

when the impacts were observed (1/11/87 and 1/12/87) were Regime 1

days with high wind speeds out of the east. On January 11th when

samples were collected at both monitoring sites but the tailings

dust was observed only at the Garfield site, the total deposit mass

at the Garfield site was almost four times greater than at the

Hayden Jail suggesting substantial differences in source impacts on

this day.

The impact of fine particle sources such as secondary sulfate,

transportation, and the smelter fugitive process emissions were

quite similar at both sites.

4.4 Particle Size Dependence

The particle size dependence of the source cortributions was

consistent with the source emissions characteristics. For example,

about 90% of the ore, road and tailings dust was apportioned in the

coarse particle fraction, and about 95% of the secondary sulfate was

apportioned to the fine particle fraction. This latter point is

significant since the average fine to coarse S ratio was about 1.2,

and much of the coarse particle S was associated with ore dust.
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The average transportation impact was small (about

0.2 pg/ni5) and resolved only in the fine particle fraction.

The contributions from the smelter’s process fugitive emissions

(slag skiing, matte tap, converter and slag pour) were generally

quite small (about 0.8 pg/ni3). Although only 75% of these

source impacts were in the fine particle size fraction, 90% to 95%

of the source emissions were in the fine fraction suggesting the

possible over estimating of the coarse particle contribution from

these source categories.

It should also be noted that the ore dust profile was developed

from settled dust collected in the ore crusher building. Thus, the

observed low F/C ratio for this source may be perturbed by the

enrichment of coarse particles in the settling process.

4.5 Smelter Operations, Etc.

All of the smelter’s furnace operations were down for about

twelve hours on December 9, 1986, and January 7, 1987. The wind

speed on the 7th was the lowest of the days selected, 0.8 mph, and a

relatively low 1.4 mph on the 9th. The smelter’s process fugitive

emissions associated with the slag skimming, matte tapping, and

converter contributed only 0.31 and 0.42 pg/ni3 to PM10 on the

9th arid 7th respectively, about half of the study average of 0.8.

The days with high fine to coarse ratios were characterized by

lower than normal contributions from coarse particle sources rather

than increased impacts from fine particle sources which were

relatively small contributors and reasonably constant throughout the

study period. The source contributions were insensitive to the day

of the week and the small amount of rain that occurred on

January 30, 1987.
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The CM3 model results on the three days that overlapped the

days when source samples were collected were among the highest

quality. The CMB quality parameters for these days are summarized

in Table 22. The average R-square value was 0.97 ± 0.011 and the

average chi square value was 2.1 ± 0.7. The average fine particle

chi square value was 1.7, while the coarse particle chi square value

was 2.5. The percent coarse particle mass explained was 100%, and

the fine particle mass explained was 83%. The elemental ratios r

the fitting elements, excluding S but including Cu, are listed at

the bottom of this table. All of the elements except for Mn, Fe,

and Cu generally have ratios quite close to 1.0 within their

uncertainty. On the other hand, Mn, Fe, and Cu are rarely within

one standard deviation of 1.0, and frequently more than 3 or 4 -.

standard deviations from 1.0. Copper is typically more than 6

standard deviations from 1.0.

Poor fitting of Cu in many airsheds is not considered

significant because of the potential contribution from the sampler

pump motors. The problem is probably more general in urban

airsheds, however, because of the large number of potential

electrical sources of Cu. In this particular case, the excess Cu is

not thought to be due to either of the above sources because of the

low population density, good ventilation at the sampling sites, and

absence of high voli.me samplers at the Garfield site.

Source profiles for the fugitive process emissions are based on

samples collected on these three days. The significance of this

close overlap of ambient and source sampling is most clearly

reflected in the excellent quality of the fine particle fits and

ratios close to 1.0 for the elements most abundant in the fine

particle fugitive dust emissions such as Zn, As, and Pb.

The poorer quality of fit obtained for the coarse particle

fraction on these three days is quite likely due to the contribution

of other dust sources either not sampled or included in a composite.
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or variability in the ore dust emissions from the crusher and/or the
conveyor belt. Although a variety of smelter yard dust and enriched
ore samples were collected during the last week in January, many of
the samples were combined into one composite. In addition, even
though samples of dust in the ore crusher building were collected,
filter samples collected in the building were invalidated because of
material loss in shipment. The bulk dust collected from within the
building and later aerosolized in the laboratory represented the
accumulation of dust over an extended period of time and was not
necessarily representative of the emissions on these three days.

4.6 Major Source Impacts

4.6.1 Ore Dust

Ore dust was the largest contributor to fine, coarse,
and PM10 particles at both sites. The fine to coarse source
contribution ratios were typical of the low fine to coarse particle
ratio observed with the source. The impacts calculated for this
source are consistent with the spatial relationship of the two
receptors relative to the source and the impacts during the five
specified meteorological regimes. The largest source of uncertainty
in this source contribution estimate is due to the potential
variability in the profile for this source and the lack of replicate
samples to establish this variability. Another factor which might
significantly influence this source’s contribution is the possible
omission of one or more sources of Cu, Fe, and Mn.

4.6.2 Road Dust

The second largest contributor of P1110 and coarse
particles was road dust. This source impact, like the ore dust
source category, was consistent with particle size, source receptor,
and meteorological regime stratification relationships. Similarly,
the largest source of error in this source contribution estimate is
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due to the limited definition of the variability of the emissions

along this road, as well as the potential influence of a missing or

inadequately characterized source.

4.6.3 Secondary Sulfate

The secondary sulfate source contribution estimate is

based on the assumption that any S not explained by primary sources

is secondary sulfate. Even though the fine and coarse particle S

ratio was close to 1.0, the apportioned secondary ammonium sulfate

was highly concentrated in the fine particle fraction as would be

expected by the nature of this source. In addition, the impact from

this source was relatively constant and independent of

meteorological regime and receptor location which suggests a source

related to the background air mass.

4.6.4 Ore Tailings

The copper ore tailing impacts were observed only on the

highest wind speed days when gusts approached 24 mph which is

consistent with the origin of this dust. This source impact was

observed above its detection limit only in the coarse particle

fraction and not at the Hayden Jafl site.

4.6.5 Lime and Gypsum

The lime and gypsum source contribution estimates were

also largely coarse particle impacts. Lime and/or gypsum either is

currently being used at the smelter or was in the past. An old lime

or gypsum plant or storage area can be seen from the Hayden Jail.

The impact was largest at the Jail. It is also likely that some of

the material from the old facility on the hill above the Jail has

washed down the gully passing behind the Jail enriching the general

area with calcium.
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4.6.6 Process Fugitive Emissions

This category includes process fugitive emissions from
slag skimming, matte tapping, converter operations, and slag
pouring. The relative impacts from these sources may vary
substantially over a twenty-four hour period, but the individual
source impacts are easily resolvable when the impacts are
substantially above their detection limits. In this particular
study, the impacts were reasonably small and represent only 1-2% of
the PM10 mass. This source category, however, is responsible for 80
to 100% of the three toxic species Pb, As, and Cd. Although most of
the impact from this source category was attributed to the fine
particle fraction, the fine to coarse particle source impact ratios
were higher than expected from the source profile characteristics.
This is thought to be due in part to the poor source signal to noise
ratio in the coarse particle size fraction and the potential
omission or mis-characterization of a coarse particle source. As a
result, it is likely that the coarse particle source contribution
estimates for this source category are over stated.

4.6.7 Smelter Yard Dust

This source category, which is also called composite
plant road dust (PLNTRD or COMPR), is a mixture of five dust samples
collected within the smelter as described in Table 4 (sample numbers
4-8). This composite sample has the highest concentration of Cu and
it is assumed that some of the individual dust samples included in
this composite source category have even higher Cu concentrations.
It is considered likely that one or more of the dust sources
included in this composite are responsible for more of the fugitive
yard dust coming from the smelter than others included in the
composite. These possible dust sources would have higher Cu
concentrations than reported for the composite and are possibly
enriched in species such as Fe ad Mn. This assumption is
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consistent with the impacts and chemistry on meteorologically regime

stratified days.
C

4.6.8 Sources Not Included

Several sources of emissions from the smelter were not C

characterized or included in the CM model calculations. These

sources include the main stack, acid plant stack, Cu anode blowing1

bell caps, and Cu pouring. The impacts on local receptors from all

of these sources were considered to be small or at least less than

the process fugitive emissions measured. Consistent with this

assumption is the relatively low impact from the sum of the main

process fugitive emissions sources sampled and the reasonably good

fits obtained for most of the fine particle filters. In addition,

the low fine to coarse particle ratio for such elements as Cu

suggests that the Cu anode blowing and pouring, which is expected to

emit primarily fine Cu particles, is relatively unimportant.

4.7 Special Issues

4.7.1 CMB Model Results with Large Chi Square Values

It was not possible to obtain reduced chi square values

close to 2.0 for several of the data sets. The worst case was for

the fine particle sample collected on November 22, 1986, at the

Hayden Jail where the lowest reduced chi square value that could be

obtained was 10.7. The element primarily responsible for the high

chi square value is K. Unfortunately, we don’t have a source rich 3

in K in our airshed source profile library. The only way the chi

square value can be reduced is to eliminate K from the fitting.

This may be a case where one of the smelter emissions mentioned

above that were not characterized is making a substantial

contribution to the fine particle traction even though the average

wind direction was from the west. Silicon, in addition to K, were

also poorly fit in the fine fraction on this day at the Garfield
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site, and a similar high chi square value obtained (6.2). In

contrast, the chi square values for the corresponding coarse

fraction were 2.4 at the Jail, 1.1 at Garfield. In addition, the

elemental ratios for K and Si were close to 1.0 in the coarse

fraction.

In this particular example, it is likely that either an

uncharacterized smelter source emis ion impacted the fine particle

filter, a source such as the mine west of the smelter impacted the

site, or one of the fine particle source profiles was substantially

altered. This was the only day analyzed in which the average wind

direction was from the west (261°).

It is likely that similar variations in the source profiles

and/or source impacts are responsible for the other samples for

which high reduced chi square values were obtained.

4.7.2 Unexplained Mass and Elemental Concentrations

The unexplained mass was largest for the fine particle

fractior which is typical of most airsheds. In this study, most of

the unexplained fine particle mass is thought to be associated with

secondary organic carbon and nitrate, as well as water and sources

rich in carbon but not resolved. In some cases like that discussed

in Section 4.7.1, some of the unexplained mass is probably

associated with the impact from i.incharacterized sources. In the

coarse particle size fraction, the unexplained mass is likely due to

the omission of a smelter yard dust source.

5.0 CONCLUSIONS AND R.ECOENDATIONS

The two largest sources of PM10 are ore dust from the ore

crusher and/or conveyor, and road dust. These sources, however,

made minor contributions to the concentration of toxic elements such
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as As, Cd, and Pb. The sources primarily responsible for these

toxic elements are process fugitive emissions, which include slag

skimming, matte tapping, converter operations, and slag pouring.

The quality of the CM.B model results could be best improved

through additional source characterization; i.e., better

characterization of source variability and characterization of more

individual fugitive dust samples such as smelter yard and enriched

ore dust. Replicate samples should be collected or analyzed for

road dust and the ore crusher, and individual samples of ore

concentrates or other yard dust. It would also help to characterize

the background aerosol.

Even with these improvements, it is not likely that major

changes would occur in the relative source contributions. The most

significant changes would be in the quality of the fits and the

conttibution of the source or sources related to the excess Cu.

p

0
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Figure 3. Comparison of the fine particle elemental profiles for the

three major road dust sources.
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Figure 4. Comparison of the coarse particle elental profiles for thethree major road dust sources.
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Table 2

DAYS INCLUDED IN METEOROLOGICAL REGIMES
AND REGIME CUARACTERISTICS

No. Description Speed/Direction Dates Included

1 Righ wind speed from the East (5 mph, 79°—86°) 12/29/86, 1/11/87
1/12/8?

: 2 Low wind speed from the South ! (<1.6 mph, 156°_211°)I 12/9/86, 12/18/86‘

12/24/86, 1/7/87:
1/28/87

I

3 Moderate wind speed from the (>2,<5, 106°—132°) 12/1/86, 12/4/86Southeast
1/4/87, 1/27/87; I
1/30/87

! Moderate wind speed from the (2.4, 261°) 11/22/86West

5 Moderate wind speed from the (3.9, 76°) 12/28/86East

I
I

43



C

Table 3

SUI*ARY OF CONVERTER ACTIVITY C

DURING SALE RUN TIMES

Sample Peiiod Converter #1 Converter #2 Converter #4

Run #2 Slag bloving(02)a Pouring Matte Copper blowing

1624 — 1700 Pouring Slag
cold dopeC

Run #3b Copper blowing Pouring Matte Copper blowing 4

1713 — 1745 cold dope cold dope
Slag blowing(02)

Run 114 Copper blowing Slag blowing(02) Transfer to

1800 — 1822 Pouring Matte Anode furnace

a(02)
— Oxygen blowing

bp #3 sampled during a period when three converters were blowing

simultaneously.

cCold dope — contains converter aisle clean—up and other recyclables

such as matte ladle slag shells
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Table 4

BULK SALES COLLECTED
FROM THE ASARCO-HAYDEN SMELTER

Sample
Number Description Comments

1 Ore concentrate collected from storage
bin area

*2 Charged ore mixture collected from A B1
loading hopper

3 Recyclable pile of matte dust
*4 Road dust collected from east side of B1, C, B2

converters
*5 Road dust collected from southwest side B1, C, B2

of converters between pile storage
*6 Road dust collected from charge prepara— B1, C, B2

tion area and unloading dock
*7 Road dust collected from area between B1, C, B2

proportioning bins and conveyer belt
*8 Road dust collected from area near main Ba., C, B2

gate at convergence of three roads

9 Material collected from furnace duct port
*10 Dust collected from top level of ore not sieved

crusher building

A — sample dried @ 100°C
B1— sample sieved through 40 mesh
B2— sample sieved through 400 mesh
C — sample composited
*

— analyzed by XRF
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Table 5

SU)4ARY OF ROAD DUST AND CRUSTAL SALES

COLLECTED AT THE HAYDEN SITE

Sample

Sample # Method Description

1 Vacuum Canyon Drive East of sampler array

2 Grab Jailhouse gravel parking lot South of sampler

array

3 Grab Open area approximately 100 N South of jailhouse

4 Grab Gravel road West of jailhouse (and sampler array)

and West of wash (Kennecott Road)

5 Grab Copper ore tailings

6 Grab Copper ore (high moisture content)
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Table 8

SUiA.RY OF HAYDEN AEROSOL MASS

(November 22, 1986, through January 30, 1987)

1 Filter F/C
Date Site ID Size Ratio (iig/m2)

11/22/86 1 P0591 F 0.254 14.33
Saturday P0590 C 56.52

PM 70.85
2 P0593 F 0.292 16.24

P0592 C 55.47
PM10 71.71

2 P0595 F 0.288 16.18
P0594 C 56.06

PM10 72.24
11/28/86 1 P0599 2.786k 650•00a
Friday

. P0598 C 233•33a
, PM10 88333a

2 P0601 F .106 10.68
P0600 C 100.59

PM10 111.26
12/01/86 1 P0597 F .318 23.68
Monday P0596 C 75.59

PM10 99.27
2 P0603 F .211 27.96

P0602 C 132.24
PM.0 160.20

.12/04/86 1 P0609 F .337 31.99
Thursday P0608 C 94.92

PM10 126.91
2 P0605 F .232 27.76

P0604 C 119.70
PM10 147.46

12/07/86 1 P0611 F .933 5.81
Sunday P0610 C 6.22
1 PM10 12.03

2 P0607 F 1.611 7.201 P0606 C 4.45
PM10 11.65

12/09/86 1 P0621 F .265 11.70
Tuesday P0620 C 44.03
. PM10 55.72

1 P0619 F .723 9.63
P0618 C 13.31

PM10 22.94
2 P0613 P .574 9.82

P0612 C 17.10
PMio 26.92

2 P0617 F .755 13.23
P0616 C 17.50

. PM10 30.73
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Table 8

—Continued-

Filter F/C

Date Site ID Size Ratio (4/rn2)

(

4
12/10/86 2 P0615 P .422 7.35

Wednesday P0614 C 17.41

P141o 24.76

• 12/18/86 1 P0675 P .739 10.84

Thursday P0674 C 14.64

PMio 25.48

2 P0679 F .331 11.69

P0678 C 35.23

PI1io 46.93

12/19/86 1 P0677 F .975 8.26

Friday P0676 C 8.48

PMio 16.74

2 P0681 F .534 10.97

P0680 C 20.51

Pl4io 31.47

12/20/86 2 P0683 F .610 8.79

Saturday P0682 C 14.37

PMio 23.16

12/23/86 1 P0685 F .272 11.69

Tuesday P0684 C 42.98

P1io 54.67

2 P0693 F .340 11.23

P0692 C 33.07

PMio 44.30

I 12/24/86 1 P0687 F .405 13.07

Wednesday P0686 C 32.33

PMao 45.40

2 P0689 F .452 13.40

P0688 C 29.58

PMo 42.99

! 12/25/86 2 P0691 F .346 21.89

Thursday P0690 C 63.33

I PMio 85.23

12/27/86 1 P0695 F .484 12.69

Saturday P0694 C 26.28

PMio 38.96

2 P0699 1 .281 12.80

P0698 C 45.67

PHic 58.48

12/28/86 1 P0697 F .507 6.48

Sunday P0696 C 12.84

PMio 19.32

2 P0701 1 .112 11.08

P0700 C 98.57

PMio 109.65
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Table 8

—Continued—

Filter F/C
Date Site ID Size Ratio (g/ui2)

12/29/86 2 P0703 F .055 14.32
Monday P0702 C 221.36

PM10 235.69
12/31/86 1 P0705 P .275 12.12
Wednesday P0704 C 44.07

PM10 56.19
2 P0709 F .208 8.87

P0708 C 42.66
PM10 51.53

1/01/87 1 P0707 F .388 14.75
Thursday P0706 C V

V
38.08

PM10 52.83
2 P0711 F .249 12.97

P0710 C 51.92
P1110 64.89

1/03/87 1 P0713 F .329 9.09
Saturday P0712 C

V

27.66
PM10 36.75

2 P0719 F .145 7.92
P0718 C 54.48

PM10 62.40
1/04/87 1 P0715 F .396 13.64
Sunday P0714 C 34.40

PM10 48.04
2 P0717 F .412 17.14

P0716 C 41.70
PM10 58.84

1/05/87 2 P0721 P .487 12.47
Monday P0720 C 25.56

PM10 38.03

1/07/87 1 P0751 F .502 11.41
Wednesday P0750 C 22.68

PM10 34.09
2 P0755 F .187 9.80

P0754 C 52.40
PM10 62.19

1/08/87 1 P0753 F .382 7.16
Thursday P0752 C 18.70

V

V PM10 25.86
2 P0757 F .166 8.91

V P0756 C V 53.56
PM10 62.47
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Table 8

1/10/86
Saturday

1/31/87
Saturday

1. P0759
P0758

2 P0765
P0764

3. P0761
P0760

2 P0763
P0762

2 P0767
P0768

1 P0783
P0784

2 P0780
P0779

1 P0785
P07 86

2 P0781
P0780

1. P0791
P0792

2 P0787
P0788

1 P0793
P0796

2 P0789
P0790

—Continued—

F
C

PM10
F
C
10

F
C

PM10
F
C

PM10

F
C

PM10

F
C

PMi
F
C

PM10

F
C

PM1o
F
C

PM10

P
C

F
C

PM10

P
C

PMi
F
C

PM10

7.03
18 .54
25.58

9.92
73.87
83.78

6.18
28.18
34.36

6.78
119.91
126.69

15.76
95.31

111.06

10.71
46.16
56.87

9.02
22.89
31.91

18.67
59.36
78. 03
20.55
62.35
82.87

10.93
60.54
71 .47
10.12

118.35
128.47

7.45
10.20
17q65
10.89
17.18
28.07

ayour minute sample. Results not included in calculations.

Filter F/C

Date Site ID Size Ratio (.g/m2)

C

1/11/87
Sunday

1/12/87
Monday

1/27/87
Tuesday

1/28/87
Wednesday

1/30/87
Friday

.379

.134

.218

.056

.165

.232

.394

.314

.330

.180

.086

.730

.634
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Table 9

COARISON OF MEAN SUSPENDED PARTICULATE MASS
AT HAYDEN SAMPLING SITES

Site
No. Description Fine Coarse PMIO F/C Ratio*

1 Hayden Jail 12 ± 6 35 ± 22 47 ± 28 0.43 ± 0.26
Range (n-3D) 5.8 — 32 6.2 — 95 12.0 — 127 0.18 ± 0.7

2 Garfield 13 ± 5 60 ± 46 73 ± 49 0.35 ± 0.79
Range (n’.24) 6.8 — 28.0 4.4 — 221 11.6 — 236 0.05 ± 1.61

Days
Selected

1 Hayden Jail 14.6 44.9 59.5 0.32
(n12)

2 Garfield 15.0 89.6 104.5 0.17
(n”13)

*Average fine to coarse ratio
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Table 10

AVERAGE FINE PARTICLE ELEMTAL COMPOSITION

Species
UR mi3

Hayden Jail

4

Garfield

Percent

Hayden Jail Garfield
(

Al
Si
P
S
Cl
K
Ca
Ti
V
Cr
Mn
Fe
Ni
Cu
Zn
Ga
As
Se
Br
Rb
Sr
Y
Zr
Mo
Pd
Ag
Cd
In
Sn
Sb
Ba
La
Hg
Pb

0.4858
2.5157
0.0119
1.1033
0.0238
0.2325
0.3538
0.0454
0.0013
0.0009
0.0087
0.3728
0.0013
0.2237
0.0800
0.0006
0.0791
0.0113
0.0039
0. 0004
0.0012
0.0000
0.0000
0.0013
0.0000
0. 0000
0.0054
0.0000
0.0000
0.0038
0.0000
0.0000
0.0004
0.1664

± 0.5228
± 2.4963
± 0.0184
± 0.4546
± 0.0177
± 0.1823
± 0.2983
± 0.0547
± 0.0019
± 0.0012
± 0.0169
± 0.3791
± 0.0014
± 0.1588
± 0.0765
± 0.0007
± 0.0801
± 0.0061
± 0.0018
± 0.0008
± 0.0013
± 0.0003
± 0.0010
± 0.0039
± 0.0006
± 0.0008
± 0.0067
± 0.0013
± 0.0016
± 0.0132
± 0.0064
± 0.0118
± 0.0004
± 0.1152

0.5498 ±

2.8617 ±
0.0084 ±
1.1017 ±
0.0507 ±
0.2636 ±
0.2111 ±
0.0468 ±

0.0021 ±
0.0008 ±
0.0116 ±
0.3865 ±
0.0015 ±
0.1679 ±
0.0748 ±
0.0006 ±
0.0963 ±
0.0127 ±
0.0034 ±
0.0003 ±
0.0010 ±
0.0001 ±

0.0000 ±
0.0015 ±
0.0000 ±
0. 0000 ±
0.0052 ±
0.0000 ±
0. 0000 ±

0.0017 ±
0.0000 ±

0.0000 ±
0.0004 ±

0.1737 ±

0.4604
2.6311.
0.0137
0.4476
0.1001.
0.2064
0.1757
0.0507
0.0024
0.0011
0.0202
0.3716
0.0015
0.0923
0.0432
0.0005
0.0998
0.0098
0.0022
0.0008
0.0012
0.0003
0.0009
0.0035
0.0005
0.0007
0.0069
0.0011
0.0014
0.0062
0.0056
0.0102
0.0004
0.0834

3.335
17.273
0.082
7 .575
0163
1.596
2.429
0.312
0.009
0.006
0.060
2.560
0.009
1.536
0.549
0.004
0. 543
0.078
0.026
0.003
0.008
0.000
0.000
0.009
0.000
0.000
0.037
0.000
0.000
0.026
0.000
0.000
0.002
1.143

± 3.576
±17.059
± 0.126
± 3.036
± 0.120
± 1.242
± 2.035
± 0.375
± 0.013
± 0.008
± 0.1.16
± 2.592
± 0.010
± 1.080
± 0.523
± 0.005
± 0.547
± 0.041
± 0.012
± 0.005
± 0.009
± 0.002
± 0.007
± 0.026
± 0.004
± 0.006
± 0.046
± 0.009
± 0.011
± 0.090
± 0.044
± 0.081
± 0.003
± 0.783

.1’

± 3.050
±17.452
± 0.091
± 2.901
± 0.667
± 1.366
± 1.164
± 0.337
± 0.016
± 0.007
± 0.135
± 2.466
± 0.010
± 0.606
± 0.284
± 0.003
± 0.663
± 0.065
± 0.015
± 0.005
± 0.008
± 0.002
± 0.006
± 0.023
± 0.004
± 0.005
± 0.046
± 0.008
± 0.009
± 0.041
± 0.037
± 0.068
± 0.003
± 0.545

3.667
19.086
0.056
7.348
0.338
1 .758
1. .408
0.312
0.014
0.006
0.077
2.578
0.010
1.120
0.499
0.004
0.643
0.084
0.023
0.002
0.007
0.001
0.000
0.010
0.000
0.000
0.034
0.000
0.000
0.011
0.000
0.000
0.003
1.159
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Table 11

AVERAGE COARSE PARTICLE ETAL CO!POSITION

iig/m3 Percent
Species Hayden Jail Garfield Hayden Jail Garfield

Al 2.1035 ± 1.3704 4.6364 ± 2.2458 4.685 ± 3.017 5.182 ± 2.456
Si 9.7309 ± 2.1813 20.7171 .± 2.5052 21.674 ± 4.353 23.156 ± 1.579
p 0.0276 ± 0.0585 0.0308 ± 0.0443 0.062 ± 0.130 0.034 ± 0.049
S 0.8378 ± 0.4305 1.0524 ± 0.4497 1.866 ± 0.941 1.176 ± 0.489
Cl 0.0255 ± 0.0198 0.0216 ± 0.0296 0.057 ± 0.044 0.024 ± 0.033
K 0.8308 ± 0.5338 2.6364 ± 1.6353 1.850 ± 1.175 2.947 ± 1.804
Ca 3.6350 ± 2.8756 2.0362 ± 1.3292 8.096 ± 6.354 2.276 ± 1.468
Ti 0.2373 ± 0.2005 0.6505 ± 0.5663 0.529 ± 0.444 0.727 ± 0.629
V 0.0126 ± 0.0082 0.0280 ± 0.0237 0.028 ± 0.018 0.031 ± 0.026
Cr 0.0000 ± 0.0003 0.0000 ± 0.0005 0.000 ± 0.001 0.000 ± 0.001
Nx 0.0471 ± 0.0413 0.1042 ± 0.0971 0.105 ± 0.091 0.116 ± 0.108
Fe 2.2803 ± 1.5360 4.9837 ± 4.0328 5.079 ± 3.384 5.570 ± 4.473
Ni 0.0015 ± 0.0017 0.0036 ± 0.0028 0.003 ± 0.004 0.004 ± 0.003
Cu 0.9055 ± 0.6046 1.0881 ± 0.5799 2.017 ± 1.332 1.216 ± 0.637
Zn 0.0384 ± 0.0271 0.0615 ± 0.0363 0.086 ± 0.060 0.069 ± 0.040
Ga 0.0003 ± 0.0008 0.0005 ± 0.0016 0.001 ± 0.002 0.001 ± 0.002
As 0.0148 ± 0.0127 0.0221 ± 0.0215 0.033 ± 0.028 0.025 ± 0.024
Se 0.0007 ± 0.0011 0.0013 ± 0.0015 0.002 ± 0.002 0.001 ± 0.002
Br 0.0008 ± 0.0016 0.0003 ± 0.0007 0.002 ± 0.004 0.000 ± 0.001
Rb 0.0039 ± 0.0036 0.0138 ± 0.0108 0.009 ± 0.008 0.015 ± 0.012
Sr I 0.0142 ± 0.0096 i 0.0200 ± 0.0113 0.032 ± 0.021 0.022 ± 0.012
Y 0.0003 ± 0.0005 0.0033 ± 0.0037 0.001 ± 0.001 0.004 ± 0.004
Zr 0.0000 ± 0.0010 0.0007 ± 0.0019 0.000 ± 0.002 0.001 ± 0.002
Mo 0.0142 ± 0.0115 0.0297 ± 0.0170 0.032 ± 0.025 0.033 ± 0.019
Pd 0.0000 ± 0.0005 0.0000 ± 0.0006 0.000 ± 0.001 0.000 ± 0.001
Ag 0.0000 ± 0.0007 0.0000 ± 0.0007 0.000 ± 0.002 0.000 ± 0.001
Cd 0.0000 ± 0.0009 0.0000 ± 0.0010 0.000 ± 0.002 0.000 ± 0.001
In 0.0000 ± 0.0011 0.0000 ± 0.0012 0.000 ± 0.002 0.000 ± 0.001
Sn 0.0000 ± 0.0014 0.0000 ± 0.0014 0.000 ± 0.003 0.000 ± 0.002
Sb 0.0000 ± 0.0029 0.0000 ± 0.0031 0.000 ± 0.007 0.000 ± 0.003
Ba 0.0000 ± 0.0055 0.0118 ± 0.0298 0.000 ± 0.012 0.013 ± 0.033
La 0.0000 ± 0.0099 0.0066 ± 0.0237 0.000 ± 0.022 0.007 ± 0.026
Hg 0.0000 ± 0.0002 0.0004 ± 0.0009 0.000 ± 0.000 0.000 ± 0.001
Pb 0.0342 ± 0.0191 0.0453 ± 0.0234 0.076 ± 0.042 0.051 ± 0.026
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Table 13

LIST OF SOURCE CODES, MNEMONICS, AND DESCRIPTIONS

Mnemonic
Code NEA EPA Description
5015 WOOD WOOD Residential Wood Combustion
5038 OILCET OILCB Residual Oil Combustion
5092 SRALE SHALE Crustal Shale
5093 LI LTh Crustal Limestone
5095 NH3SO4 5095 Aonium Sulfate (Secondary Sulfur)
5116 CaO CaO Lime Handling
5117 GYPSUM GYPSU Gypsum Handling (CaSo.H2O)
5127 2ND OC 2ND 0 Secondary Organic Carbon
5334 01L123 01L12 Residual Oil Power Plant Boiler (SD)
5345 TRANS TRANS Motor Vehicle Emissions
5363 CANDED CANDR Canyon Drive Road Dust
5364 JPARK .3PARX Jailhouse Parking Lot Road Dust
5365 KNECTT 1OECT Kennecott Road Dust
5366 CU ORT CU OR Copper Ore Tailings from Pond
5367 CU OR OR CU Copper Ore
5368 SSFFI SSFF1 Slag Skim; Flash Furnace 111
5369 MTFF1 MTFF1 Matte Tap; Flash Furnace 111
5370 MTFF2 M1T12 Matte Tap; Flash Furnace //2
5371 SSFF2 SSFF2 Slag Skim; Flash Furnace /12
5372 2NDCD1 2NCD1 Secondary Converter Ducting 111
5373 2NDCD2 2NCD2 Secondary Converter Ducting //2
5374 2NDCD3 2NCD3 Secondary Converter Ducting //3
5375 SLPRII1 SLPR# Slag Pour #1
5376 SLPRII2 SLPR2 Slag Pour //2
5377 ORCRBL ORCRB Ore Crusher Building
5378 CHOR CRORM Charged Ore Mixture
5379 PLNTRD COR Composite Plant Road Dust
5380 ORDUST DUSTO Dust from Ore Crusher
5381 SSCO SSCOM Composite of Slag Skim 1&2
5382 SPCOMP SPCOM Composite of Slag Pour 1&2
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Table 13

—Continued—

Mnemonic

Càde NEA EPA Description

5383 SSPCOM SSPCO Composite of Slag Skim 1&2 and Slag

Pour 1&2

5384 SHCOMP SMCOM Composite of Slag Skim 3&2, Slag

Pour 1&2, and Matte Tap 1&2

5385 CONCOK CONCO Composite of Secondary Converter

Ducting 1, 2 & 3

5386 SMU.TC SMELT Composite of Slag Skim 1&2, Slag

Pour 1&2, Matte Tap 1&2 and Secondary

Converter Ducting 1 2 & 3.
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Table 14

SOURCE COOSITION PROFILES
FOR REPRESTATIVE KEY SOURCES AND SPECIES

Fine Fraction (< 2.5 ian), Percent

*ECTT — Kennecott Road Dust

r

SSFF1
MTPF 1
2NDCD3
PLNTRD
ORDUST

— Slag Skim
— Matte Tap
— Secondary
— Composite
— Dust From

1; Flash Furnace
1; Flash Furnace
Converter Ducting
Plant Road Dust
Ore Crusher

59

Element
1ECTT*

Road Dust PLNTRD ORDUST SSFF1 MTFF1 2NDCD3

7.083

19.872

0.092

0.702

0.794

12.952

0.246

0.089

3.095

0.008

0.743

0.022

0.000

0.003

0.004

0.000

0.035

Al

Si

P

S

K

Ca

Ti

Mn

Fe

Ni

Cu

Zn

As

Br

Cd

Sb

Pb

3.147

11.834

0.046

8.308

0.692

1.835

0.143

0.054

9.884

0.077

14.575

1.522

0. 541

0.041

0.084

0.000

3.099

10.058

37.263

0.038

1. 046

3.059

1 • 404

0.610

0.083

4.970

0.011

0.696

0.032

0.008

0.000

0.000

0.000

0.010

0.000

0.000

0.000

0.000

0.398

0.000

0.000

0.015

0.961

0.000

0.203

25.422

16.496

0.000

2.188

1.393

0.000

0.000

0.000

0.000

0.331

0.000

0.000

0.013

2.688

0.000

3.354

9.766

32.784

0.000

1.679

1.991

0.000

0.000

0.000

0.000

0.201

0.000

0.000

0.000

0.035

0.046

0.574

6.932

7.648

0.000

0.874

1.150

21.160 12.464 25.490



Table 15

SOURCE COOSITION PROFILES

FOR REPRESTATIVE KEY SOURCES AND SPECIES

Coarse Fraction (2.5 — 10 ian), Percent

SSFF1 —

MTFF1 -

2NDCD3 —

PLNTRD —

ORDUST —

Slag Skim
Matte Tap
Secondary
Composite
Dust From

IECTT*

E1ent Road Dust PLNTRD ORDUST SSFF1 MTPF1 2NDCD3

Al 5.009 1.682 6.749 0.000 0.000 0.000

Si 15.610 7.852 25.799 3.936 2.189 0.000

p 0.055 0.035 0.000 0.000 0.000 0.000

S 0.607 8.985 0.855 0.000 0.467 0.000

K 0.840 0.715 3.536 0.335 0.583 0.160

Ca 12.673 2.329 1.304 0.000 0.000 0.000

Ti 0.263 0.163 0.999 0.103 0.000 0.000

Mn 0.078 0.035 0.084 0.015 0.042 0.000

Fe 3.109 12.976 5.724 6.457 7.087 0.308

Ni 0.009 0.093 0.011 0.200 0.023 0.000

Cu 0.643 17.464 0.842 6.315 8.423 1.044

Zn 0.018 2.021 0.029 11.147 7.815 5.658

As 0.001 0.395 0.002 11.285 31.833 7.313

Br 0.002 0.000 0.002 0.000 0.000 0.000

Cd 0.000 0.068 0.000 1.147 1.258 0.619

Sb 0.023 0.072 0.000 1.024 2.015 1.433

Pb 0.025 1.949 0.008 11.535 11.600 22.709

•1

*EC — Kennecett Road Dust
1; Flash Furnace

1; Flash Furnace

Converter Ducting

Plant Road Dust

Ore Crusher
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table 16

Mnemonic

CANDRD

JPARK

KNECTT

CUORT

CUOR.

SSFF1

MTFF 1

MTFF 2

S SFF 2

2NDCD1

2NDCD2

2NDCD3

SLPRI/ 1

SLPR#2

* ORCR3L

CROR1D

PLNTRD

ORDUST

FINE TO COARSE PARTICLE RATIOS
FOR KEY SOURCES IN THE HAYDEN AIRSHED

P/C Ratio

0.078

0 • 046

0.050

0.093

0.011

9.623

15.032

14 .667

8.288

18.811

11.497

15.231

21.608

18.145

0.076

0. 076

0. 042

*No net mass recorded for coarse fraction

Description

Canyon Drive Road Dust

.Jailhouse Parking Lot Road Dust

Kenecott Road Dust

Copper Ore Tailings from Pond

Copper Ore

Slag Skim; Flash Furnace 111

Matte Tap; Flash Furnace 111
Matte Tap; Flash Furnace 112
Slag Skim; Flash Furnace 112

Secondary Converter Ducting #1

Secondary Converter Ducting 112

Secondary Converter Ducting //3

Slag Pour #1

Slag Pour //2

Ore Crusher Euilding

Charged Ore Mixture

Composite Plant Road Dust

Dust from Ore Crusher
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RESULTS FOR CMB SITE: MD 715 714 YEAR: 87 DATE: 0104

COARSE PARTICULATE FRACTiON

SAMPLING DURATION: 24 MRS. WITH START HWR: 24

R-SQUARE: .9749
CMI SQUARE: 1.3403
OF: 8

I TYPE UG/K3

5 5095 .000.- .000 .000.- .000

7 GYPSU 1.945+- .481 5.651+- 1.509

13 ENECT 8.833’- 2.067 25.658.- 6.538

16 SSFF1 .000’- .000 .000.- .000

19 SSFFZ .176+- .032 .510’- .106

22 2NCD3 .000.- .000 .000’- .000

28 DUSTO 22.818+- 2.034 66.280+- 8.917

TOTAL: 33.772- 1.855 98.D98+-l1.260

MISS COARSE SUSPENDED PARTICULATE

SPECIES INCL FIG MEAS. UGFM3 PERCENT CALC. UG/M3 RATIO (

1 TOTAL 34.42620’- 3.46960 100.00000.. 14.25297 33.77156.- 1.85531 .98.- .11 TOTAL

13 AL * 1.88920+- .23980 5.48768.- .88943 1.98253+- .16024 1.05+- .16 AL

14 SI • 9.02600.- 1.01600 26.21840.- 3.96132 7.27240.- .60661 .81+- .11 SI

15 P .00000 .0331.0 .00487.- .005Th .00.- .00 P

16 S • .63590.- .07620 1.84714.- .28922 .61063.- .04299 .96.- .13 S --

17 CL .02030.- .00680 .05897.- .02063 .01752.- .00308 .86+- .33 CL

19 * .78350.- .08870 2.27588.- .34496 .88214.- .08102 1.13+- .16 K

20 CA * 1.72870.- .19420 5.02147.- .75785 1.87016+- .12443 1.08.- .14 CA

22 TI * .17810.- .04050 .51734.- .12868 .25115.- .02292 1.41+- .35 TI

23 V C .00890 C .02656 .00505.- .00194 .57.- .62 V

24 CR C 00000 0D203 .00245.- .00047 .00’- .00 CR

25 MN * .03080+- .00360 .08947+- .01381 .02618+- .00204 .85.- .12 MM

26 FE 1.67830.- .18880 4.87507.- .73632 1.59822.- .13348 .95.- .13 FE

28 Ml .00020 c .00145 .00320.- .00246 16.01.- 61.86 MI

29 CU .68500.- .07750 1.98976+- .30149 .26821.- .01978 .39.- .05 CU

30 ZN * .03000.- .00540 .08714.- .01798 .02876+- .00361 .96’- .21 ZN

31 GA .00000 C .00116 .00026+- .00033 .00.- .00 GA

33 AS • .009604-- .00350 .02789.- .01055 .01674+- .00374 1.74.-- .75 AS

34 SE .00070+- .00030 .00203+- .00090 .00011.- .00046 .15+- .66 SE

35 BR .00150.- .00040 .00436+- .00126 .00077+- .00320 .52’- 2.16 BR

37 RE .00300.- .00060 .00871+- .00195 .00497’- .00044 1.66.- .36 RE

38 SR .00790.- .00100 .02295.- .00371 .00765’- .00056 97.- .14 SR

39 Y .00160.- .00160 .00465.- .00467 .00165+- .00033 1.03.- 1.05 V

40 ZR C .00000 .00930 .00069’- .00110 .00.- .00 ZR

42 MO .01110.- .00200 .03224.- .00666 .00698+- .00081 .63+- .13 MO

46 PD c .00000 c .00465 .00000.- .00063 .00’- 00 PD

47 AG .00000 C .00668 .00000.- .00086 .00.- .00 AG

48 CD .00000 c .00842 .00080.- .00113 .00.- .00 CD

49 IN .00000 < .01075 .00089+- .00134 .00+- .00 IN

50 SN .00000 < .01249 .00147’- .00154 .00.- .00 SW

51 55 C .00000 ( .02643 .00350.- .00355 .00’- .00 SB

56 BA .00000 c .05056 .00000.- .00667 .00.- .00 BA

57 LA c .00000 .09266 .00619.- .01143 00.- .00 LA

80 HG .00000 C .00087 .00004.- .00031 00.- .00 HG

82 p5 • .02610+- .00410 .07581.- .01415 .02014.- .00287 .77.- .16 PB “1

MEASURED AMBIENT MASS (UG/H3): FINE: 13.6+- 1.4 COARSE: 34.4,- 35 TOTAL: 68.0.- 3.8
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Table 18

AVERAGE SOURCE CONTRIBUTIONS 4TO MAJOR SOURCE CATEGORIES

(Percent)

FINE

Source Site 1 Site 2

Ore Dust 32.3 38.0
Secondary Sulfate 28.2 29.4
Road Dust 8.3 4.2
Process Fugitive 4.6 5.7
Lime and Gypsum 2.8 .0.7
Transportation 1.6 1.7
Charge Ore Mix i.i 0.5

COARSE

Source Site 1 Site 2

Ore Dust 48.1 76.8
Road Dust 42.7 3.8
Cu Ore Tailings

— 5.0
Lime and Gypsum 6.8 3.3
Secondary Sulfate 0.7 —

Smelter Yard Dust
— 0.5

Process Fugitive 0.4 0.4
Charge Ore Mix 0.2 < .1
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RESULTS FOR CB SITE: HO 591 590 YEAR: 86 DATE: 1122FINE PAR1ICULATE FRACTION
SAMPLING DURATION: 24 HRS. WITH START HJR: 24R-SOUARE: .8219
CHI SQUARE: 10.7223
OF: 8

* TYPE U01M3

5 5095 3.191.- .428 22.242.- 377310 TRANS .B84-- .455 6.159.- 3.23213 KNECT 6.094.- .416 42470.- 5.28222 2w0D3 .324.- .050 2.260.- .422

TOTAL: ¶0.493.- .662 73.132.- 8.889 -

MISS FINE SUSPENDED PARTICULATESPECiES INCI. FLO MEAS. UG/M3 PERCENT CALC. UG/K3 RATIO
1 TOTAL 14.34820.- 1.49100 100.00000.- 16.69587 10.493DB.- .66170 .73.- .09 TOTAL13 AL. a 32860.• .04330 2.29018.- .38433 .43668+- .04319 1.33.- .22 AL14 SI 2.43060.- .27610 16.94010.- 2.60800 1.2145?.- .12112 .50+- .08 SI15 P .01030+- .00900 .07179.- .06317 .00631+- .00202 .61+- .57 P16 S * .83800.- .09590 5.84045.• .90281 .83800.- .03356 1.00+- .12 S17 CL .03760.- .00660 .26205+- .05226 .02457+- .00378 .65.- .15 CL19 K * .23920.- .02730 1.66711.- .25732 .04957.- .00484 .21.- .03 K20 CA a .76650.- .08.610 5.34213.- .81747 .79620+- .07895 1.04.- .16 CA22 TI a .01860.- .00230 .12963.- .02094 .01506.- .OD15O .81.- .13 TI23 V .00000 c .00348 .00142.- .00027 .00+- .00 V24 CR .00000 .00368 .00090+- .00015 .00+- .00 CR25 MN a .00190.- .00070 .01324+- .00507 .00555+- .00055 2.92—- 1.11 Mi26 FE a .22050+- .02490 1.53678k- .2358.4 .19487.- .01901 .8.8.- .13 FE28 NI .00070.- .00030 .00488.- .00215 .OOD7D+- .00012 1.0D.• .46 NI29 Cu .18620.- .02100 1.29772.- .19901 .04799+- .00455 26.- .04 CU30 ZN * .02930.- .00350 .2D421.- .03233 .02775+- .00256 .95+- .14 ZN31 GA .00050.- .00050 .00348.- .00350 .0D036-- .00028 .73.- 92 GA33 AS .02220.- .00640 .154Th.- .04741 .02481.- .00472 1.12+- .39 AS34 SE .00350.- .00060 .02439.- .00489 .00020.- .00052 .06.- .15 SE35 ER .00600+- .00110 .04182.- .00881 .00531+- .00259 .88.- .46 BR37 RB < .00030 c .00419 .00051+- .00012 1.71+- 3.43 RB38 SR .00190+- .00070 .01324+- .00507 .00175.- .00018 .92.- 35 SR39 Y

- .00000 .00627 .00083+- .00031 .00.- .00 Y40 ZR .00000 c .02370 .00057+- .00083 .00+- .00 ZR42 MD c .00000 c .01673 .00011+- .00045 .00.- .00 MD46 PD .00000 .01533 .00077.- .00051 .00.- .00 PD67 AG c .00000 c .01951 .00032.- .00064 .00.- .00 AG68 GD c .00000 c .02718 .00321.- .00089 .00.- .00 CD49 IN .00000 c .03276 .00013.- .00111 .00.- .00 IN50 SN .00000 .03903 .00111.- .00142 .00.- .00 SN51 SB .00000 .08433 .00352.- .00276 .00.- .00 SB56 BA .00000 C .15890 .00393+- .00526 .00.- .00 BA57 LA < .00000 C .28645 .01553+- .00981 .00.- .00 LA80 HG .00010 .00279 .00014i-- .00014 1.40+- 5.18 HG82 pa a .10260+- .01170 .11507.- .11032 .10545.- .01005 1.03.- .15 PB
MEASURED AMBIENT MASS (UGIM3): FINE: 14.3+- 1.5 GOARSE: 56.5+- 5.7 TOTAL: 70.9+- 59



RESULTS FOR CMB SITE: ND 591 590 YEAR: 86 DATE: 1122
COARSE PARTICULATE FRACTION
SAI4PLING DURATION: 24 MRS. WITH START HQUR: 24
R-SQUARE: .9622
CHI SQUARE: 2.3791
OF: 7

# TYPE UG/143

5 5095 .000.. .000 .000.- .000
6 CAO 6.737+. 2.032 11.920.. 3.790
7 GYPSU 4.441+. .818 7.858.- 1.669

10 TRANS .000.- .000 .000.- .000
13 KNECT 28.773.- 6.083 50.90911.916
22 2NCD3 .000.. .000 .000.. .000
28 DUST0 9.944.- 3.078 17.595.- 5,725
33 CONCO .049.- .013 .086.- .025

TOTAL: 49.94.4.- 3.213 88.368-10.538 V

z

MISS COARSE SUSPENDED PARTICULATE
SPECIES INCL FI.G MEAS. UG/M3 PERCENT CALC. UG/M3 RATIO

I TOTAL 56.51830.- 5.67470 100.00000+. 14.19936 49.94395.- 3.21310 .88.- .11 TOTAL
13 AL * 1.49140+- .19260 2.63879.- .43137 2.11253.- .15898 1.42+- .21 AL
14 SI 8.07220.- .90900 14.28245.- 2.15480 7.05697.- .51725 .87+- .12 SI
15 P .19460+- .05830 .34431+- .10879 .01585.- .00481 .08+- .03 P
16 S * 1.08580+- .12500 1.92115.- .29347 1.08580.- .08488 1.00.- .14 S
17 CL .02620.- .01270 .04636.- .02295 .05709. .008O 2.18+- 1.08 CL
19 K * .62870+- .07250 1.11238.- .17009 .59342+- .04267 .94+- .13 K
20 CA * 9.59390.- 1.07610 16.97486.- 2.55538 9.59390+- .61043 1.00+- .13 CA
22 TI • .14250.- .03220 .25213• .06234 .17498.- .01249 1.23. .29 TI
23 V c .01000 < .01796 .00711.- .00126 .71+- .73 V
24 CR .00000 < .00124 .00471+- .00047 .00.- .00 CR
25 MN * .03480.- .00400 .06157+- .00940 .03077.- .00239 .88+- .12 MN
26 FE • 1.81920.- .20450 3.21878.- .48515 1.46385+- .10603 .80.- .11 FE
28 MI C .00000 C .00106 .00356+- .00110 .00+- .00 wi
29 CU 1.19230+- .13410 2.10958.- .31806 .26763.- .02023 .22.- .03 CU
30 ZN * .01470.- .00800 .02601.- .01439 .01211+- .00118 .82+- .66 ZN
31 GA C .00000 c .00071 .00086.- .00016 .00+- .00 GA
33 AS * C .00000 .00460 .00574.- .00138 .00+- .00 AS
34 SE C .00000 c .00053 .00035.- .00013 .00.- .00 SE

35 BR c 00000 C .00088 .00091+- .00064 .00+- .00 BR
37 RB .00230.- .00060 .00407.- .00114 .00384.- .00028 1.67.- .45 RB
38 SR .01850+- .00240 .03273.- .00537 .01158+- .00097 .63.- .10 SR
39 V C 00000 C .00142 .00237+- .00029 .00.• .00 V
40 ZR C .00000 C .00602 .00225+- .00121 .00.- .00 ZR
42 MC .02060• .00340 .03645.- .00704 .00282.- .00074 .14.- .04 MO
46 PD C .00000 C .00354 .00000i-- .00071 .00+- .00 PD
47 AG C .00000 C .00442 .00002.- .00090 .00.- .00 AG
48 co C .00000 C .00602 .O000.- .00118 .00+- .00 CD
69 IN c .00000 .00725 .00135+- .00138 .00+- .00 IN
50 SM C .00000 C .00885 .00217+- .00168 .00+- .00 SN
51 SB C .00000 C .01911 .00727+- .00385 .00+- .00 55
56 BA < .00000 C .03574 .00000+- .00728 .00.- .00 BA

57 LA c .00000 . < .06529 .02017.- .01250 .00+- .00 LA
80 HG C .00000 C .00071 .00014.- .00014 .0O.• .00 HG
8.2 PB * .02600+- .00380 .04600.- .00816 .02211,- .00160 .85.- .14 PB

MEASURED AMBiENT MASS (UG/M3): FINE: 14.3+- 1.5 COARSE: 56.5+- 5.7 TOTAL: 70.9+- 5.9



RS’S F b SE: TEA.. 5.5 DAE.TO1A_ P4RjLj&E FRAO
SAMPLING DURATION: 2’ MRS. TTM START HJR: 24RESULTS DERIVED FR4 FINE AND COARSE SANPLESR-SGUARE: .9622
CMI SQUARE: 2.3791
OF: 7

# TYPE UG/M3

5 5095 3.191.- .428 4.503.- .7106 CAO 6.737.- 2.032 9.506-’ 2.9747 GYPSU 4.441.- .818 6.267.- 1.26610 TRANS .884.- .455 1.247.- .65013 KNECI 34.867+- 6.098 49.200+- 9.52022 2NCD3 .324.- .050 .457.• .08028 DUSTO 9944.. 3.078 14.032+- 4.495CONCO .0494- .013 .069.- .019

TOTAL: 60.637.- 3.281 85.283.- 8.443

MISS TOTAL SUSPENDED PARTICULATESPECIES INCL FLG MEAS. LJG/M3 PERCENT CALC. U0f143 RATIO
1 TOTAL 0.86660.- 5.86731 iOO.00000.:1;.70881 . ÔD.43703.- 3.28053 .85.- .08 TOTAL13 AL 1.52000+- .19721 2.56821+- .35022 2.54921.- .16475 1.40+- .18 AL14 SI * 10.50280.- .95001 14.82054.- 1.81735 8.27154.- .53125 .79-- .09 SI15 P .20490+- .05899 .28914.- .08662 .02217.- .00521 .11.- .04 P16 S * 1.92380.- .15755 2.71468.- .31614 1.92380.- .09127 1.00+- .09 S17 CL .06380.- .01422 .09003.- .02141 .08165+- .00692 1.28+- .31 CL19 K ‘ .86790.- .07747 1.22470+- .14910 .66299.- .04294 •74.- .08 K20 CA • 10.36040.- 1.07954 14.61960.- 1.94568 10.39010.- .61551 1.00+- .12 CA22 TI * .16110.- .03228 .22733+- .04929 .19004.- .01258 1.18.- .25 II23 V .01000 .01432 .00853.- .00129 .85+- .87 V24 CR .00000 c .0D121 .00560.- .00049 .00+- .00 CR25 MM .03670.- .00406 .05179.- .00716 .03632.- .00246 .99.- .13 MN26 FE • 2.03970+- 20601 2.87823.- .37589 165872.- .10772 .81+- .10 FE28 NI .ODD7O.- .00067 .OOD99-- .00095 .00424+- .00110 6.06.- 6.02 NI29 CU 1.37850.- .13573 1.94521.- .25025 .31561.- .02074 .23.- .03 CU30 ZN * .04400+- .00873 .06209’- .01335 .03986.- .00282 .91.- .19 ZN31 GA .00050 .00091 .00123+- .00032 2.45+- 3.21 GA33 AS * .02220.- .00691 .03133+- .01009 .03055.- .00492 1.35+- .48 AS34 SE .00350.- .00067 .00494.- .00103 .00055.- .00054 .16.- .16 SE35 BR * .00600.- .00121 .00847.- .00184 .00622.- .00266 1.04.- .49 BR37 RB .00260.- .00085 .00367.- .00124 .00435.- .00030 1.67.- .56 RB38 SR .02060.- .00250 .02879.- .00426 01334.- .00099 .65.- .09 SR39 Y c .00000 c .00170 .00319.- .00043 0D.- .00 Y40 ZR < .00000 C .00679 .00282.- .00146 .00.- .00 ZR42 MO .02060+- .00416 .02907.- .00635 00293.- .00087 .14+- .05 MC46 PD .00000 C .00420 .00077.- .00087 .00.- .00 PD47 AG c .00000 .00530 .00034.- .00111 .00.- .00 AG48 CD .00000 < .00730 .00361.- .00168 .00+- .00 CD49 IN .00000 < .00880 .00151.- .00177 .00+- .00 IN50 SN .00000 c .01059 .00328.. .00220 .00+- .00 SN51 SB C .00000 .02289 .01109.- .00473 .00.- .00 SB56 BA .00000 c .04298 .00393.- .00898 .00.- .00 BA57 LA c .00000 C .07794 .03570+- .01589 .00.- .00 LA80 HG .00010 c .00080 .00028.- .00020 2.84.- 16.19 HG82 PB * .12860+- .01230 .18147+- .02296 .12757.- .01018 .99.- .12 PB

MEASURED AMBIENT MSS(UG/M3): FINE: 14.3+- 1.5 COARSE: 56.5+- 5.7 TOTAL: 70.9+- 59



RESLLTS FOR CMB SITE: OR 595 594 YEAR: 86 DATE: 1122

FINE PARTICULATE FRACTION
SAPLIWG DURATION: 24 HRS. WITH START HCUR: 24
R-SQUARE: .8999
CMI SQUARE: 6.1645

C

OF: 8

# TYPE UG/N3 X

5 5095 3.880.’ .505 23.989.- 3.986
13 KNECT .786.- .226 4.849.- 1.482
28 DUSTO 6.192.- .495 38.286+- 4.9%
33 CONCO .563.- .059 3.480.- .510

tOTAL: 11.619+- .655 70.604.- 8.330

HESS FiNE SUSPENDED PARTICULATE
FL.G NEAS. UG/N3 PERCENT CALC. UG/M3 RATIO

I TOTAL 16.17290.- 1.66740 1ÔO.00000+- 16.58032 11.41870.- .65502 .71.- .08 TOTAL

13 AL .52740.- .06810 3.26101.- .53883 .67831.- .06253 1.29+ .20 AL.

16 SI • 3.90100.. .64180 24.12060+- 3.69412 2.46313.- .23126 .63.- .09 SI

15 P C .04100 ( .25608 .00309.- .00242 .08.- .10 P

16 S * 1.00140.’ .11440 6.19186.- .95282 1.00140.- .04011 1.00.- .12 S

17 CI. .01760.. .00530 .10882.- .03664 .00147.’ .00164 .D8.’ .10 CL

19 K * .41120.- .04650 2.54252.- .38907 .19636.- .01895 .68.- .07 K

20 CA * .20260.- .02310 1.25271.- .19256 .18849.- .01339 .93.- .1! CA

22 TI * 03850+- .00450 .23805.- .03710 .03971+- .00378 1.03.- .16 TI

23 V C .00030 c .00433 .00072+- .00052 2.39.- 5.84 V

24 CR c .00000 c .00309 .0003.6. .00017 .00.- .00 CR

25 MM .00300.- .00080 .01855.- .00530 .00586.- .00052 1.95.- .55 q4

26 FE • .31610.- .03560 1.95450.- .29843 .33221.- .03086 1.05.- .15 FE

28 NI .00140.- .00040 .00866.- .00263 .00078.- .00068 .56.- .51 NI

29 CU .12370.- .01400 .76486.- .11710 .05174.- .00436 .42+- .06 CU

30 ZN * .04600.- .00530 .28443.- .04398 .04297.- .00409 .93.- .16 ZN

31 GA .00070.- .00060 .00433.- .00374 .00017.- .00021 .24.- .37 GA

33 AS * .02470.- .00880 .15272.- .05664 .04119.- .00468 1.67’- .62 AS

34 SE .00250.- .00050 .01546+- .00348 .00003+- .00034 .01+- .13 SE

35 BR * .00650.- .00130 .04019.’ .00904 .00003.- .00202 .00-.- .31 BR

37 RB C .00020 ( .00371 .00070.- .00016 3.52. 10.58 RB

38 SR .00180.- .00070 .01113+- .00448 .00127+’ .00017 .71.’ .29 SR

39 Y < .00030 c .00619 .00079+- .00032 2.63.- 8.82 Y

40 ZR c 00000 c .02226 .00015.- .00085 .00+- .00 ZR

42 MO c .00000 C .01608 .00028.- .00048 .00+- .00 MO

46 PD C .00000 c .01622 .00010.- .00051 .00+- .00 PD

47 AG C .00000 c .01855 .00030+- .00058 .00.- .00 AG

48 CD .01270.- .00440 .07853.- .02839 .00358. .00093 .28+’ .12 CD

49 IN C 00000 C .03092 .00020+- .00109 .00+’ .00 IN

50 SN c .00000 c .03772 .00171.- .00129 .00+- .00 SN

51 SB c .00000 C .08038 .00623.- .00274 .00+- .00 SB

56 BA C .00000 < .15087 .00042.- .00505 .00’- .00 BA

57 LA C .00000 ( .28133 .00200+- .00996 .00.- .00 LA

80 HG < .00010 C .00247 .00002.- .00018 .18.- 1.91 HG

82 PB * .14710.- .01670 .90955+- .13948 .13350.- .01326 :914 - .14 PB

MEASURED AMBIENT MASS (UG/M3): FINE: 16.2.- 1.7 COARSE: 56.0+’ 5.6 TOTAL: 72.2’- 5.9



: EE : G .

COARSE FAR’ ::..A’E FRAI0’
SAHFJh DRAHOk: 24 WRS. WITH START HJR: 24R-SQJARE: .98Th
CHI SQUARE: 1.0982
OF: B

# TYPE UG/M3 X
5 5095 .000’- .000 .000.- .000

-

7 GYPSU 1.774.’ .537 3.165.’ 1.00911 CANOR 1.941.- .539 3.463.- 1.02213 KECT .000.- .000 .000.’ .00028 DUSTO 35.368.’ 5.107 63.106.-11.09633 Cowco .034.- .024 .061.- .064
TOTAL: 39.117.- 4.791 69796.•11.051

MISS COARSE SUSPENDED PARTICULATEFLGMEAS. UG/M3 PERCENT CALC. UGFM3 RATIO
1 TOTAL 56.04480.- 5.62320 100.00000.- 14.18937 39.11676- 4.79109 .70+- .11 TOTAL

13 Al. • 3.44460.- .43040 6.14615.’ .98491 3.78783.’ .27676 1.10.- .16 AL
14 SI * 16.42290.- 1.84600 29.30316+- 4.41512 13.45384+- 1.00994 .82’- .11 SI
15 p .00870 < .04000 .01948+- .00950 2.24.- 5.87 P
16 S .76800.- .09020 1.37033.- .21168 .77735,- .04706 1.01.- .13 S
17 CL .06260.’ .01060 .11170.- .02198 .02593.- .00454 .41.- .10 CL
19 K * 1.86240.- .20970 3.32306.- .50116 1.5398.4+’ .12836 .83.- .12 K
20 CA * 1.73560.- .19510 3.09681+- .46661 1.70068+- .10326 .98’- .13 CA
22 TI * .30010.- .06780 .53546.- .13237 .41997.- .03596 1.40.- .34 fl
23 v

< .01780 .03210 .00847+- .00318 .48.- .51 V
24 CR .00000 .00178 .00559+- .00077 .00.- .00 CR
25 MW • .05170.- .00590 .09225.- .01402 .04673+- .00342 .90.- .12 MW
26 FE * 2.54170+- .28550 4.53512.- .68305 2.80885.- .21711 1.11.-- .15 FE
28 NI .00260.- .00070 .00464.- .00133 .00666.- .00380 2.56.- 1.61 NI
29 CU .70580+- .07940 1.25935.- .18983 .4.4892+- .03310 .64’- .09 CU
30 2w * .03060i-- .00510 .05460+- .01062 .03243.- .00253 1.06.- .19 ZN
31 GA c .00000 c .00071 .00064+- .00025 .00.- .00 GA
33 AS * .00850+’ .00380 .01517.- .00695 .00701+- .00158 .82+- .41 AS
34 SE .00000 c .00054 .00030.- .00017 .00’-- .00 SE
35 BR * .00000 .00089 .00191.- .00098 .00.- .00 BR
37 RB .00690.- .00110 .01231.- .00232 .00902+- .00071 1.31+- .23 RB
38 SR .01180.- .00160 .02105.- .00355 .01538.- .00110 1.30.- .20 SR
39 Y .00000 .00161 .00292.- .00047 .00’-- .00 Y
60 ZR .00000 c .00571 .00175” .00181 .00-- .00 ZR
42 MO .03570.- .00490 .06370+- .01083 .00990’- .00131 .28+’ .05 MD46 PD .00000 .00357 .00026.- .00101 .00.- .00 PD
47 AG .00000 c .00464 .00001.- .00139 .00.- .00 AG
68 CD .00000 c .00625 .00028.- .00178 .D0+• .00 CD
49 IN

‘ .00000 c .00696 .0O186- .00219 .00.- .00 IN50 SN < .00000 .00856 .00015.- .00250 .00-’-- .00 SN
51 SB < .00000 < .01927 .00147+- .00566 .00-” .00 SB
56 BA .00000 .03497 .00000.- .01096 .00+- .00 BA57 LA C .00000 c .06209 .00834+- .01869 .00+- .00 LA80 HG .00000 ‘ .00071 .00013+- .00023 .00.- .00 HG82 P8 * .03230+- .00490 .05763.- .01048 .03271+’ .00234 1.01.- .17 PBMEASURED AMBIENT MASS (UG/M3): FINE: 16.2.- 1.7 COARSE: 56.0+- 5.6 TOTAL: 72.2.- 5.9



RESULTS FOR CMB SITE: OR 595 594 YEAR: 86 DATE: 1122

TOTAL PARTICULATE FRACTION

SAMPLING DURATION: 24 MRS. WITH START HaJR: 24

RESULTS DERIVED FROM FINE AND COARSE SAMPLES

R-SQLJARE: .9815

C

CMI SQUARE: 1.0982
OF: 8

I TYPE UG/M3 Z

5 5095 3.880+- .505 5.372.- •55

7 GYPSU 1.774.- .537 2.457.- .769

11 CAHDR 1.961i- .539 2.687.- .777

13 NECT .784.- .226 1.086i- .325

28 DUSTO 41.560+- 5.131 57.568.- 8.504

33 CONCO .597+- 043 .827+. .111

TOTAL: 50.535.- 4.836 69.977.- 8.783

MISS TOTAL SUSPENDED PARTICULATE

SPECIES !NCL FLG NEAS. UG/1 PERCENT CALC. LJG/M3 RATIO

1 TOTAL 72.21770.- 5.86520 1OO.OOO0G. 11:48562 5D.53545-’-- 4.83566 .70.- .09 TOTAL

13 AL 3.97200.- .43575 5.50004.- .75074 4.46614.- .28374 1.12.- .14 AL

14 SI • 2032390.- 1.89813 28.14255.- 3.48314 15.91697+- 1.03608 .78.- .09 SI

15 P .04970.- .04690 .06882+- .06518 .02256.- .00980 .45. .47 P

16 S * 1.76940.- .14568 2.45009+- .28335 1.77875.- .06184 1.01.- .09 S

17 CL .08020i- .01185 .11105.- .01873 .02739+- .00682 .34.- .08 CL

19 * 2.27360.- .21479 3.14826.- .39222 1.73619+- .12975 .76.- .09

20 CA • 1.93820.• .19646 2.68383.- .34859 1.88917.- .10412 .97.- .11 CA

22 TI * .33860.- .06795 .46886.- .10150 .45968+- .03615 1.36+- .29 II

23 V .01810.- .01791 .02506.- .02489 .00919+- .00322 .51.- .53 V

24 CR .00000 .00155 .00593.- .00079 .00+- .00 CR

25 MN * .05470.- .00595 .07574.- .01029 .05259+• .00366 .96.- .12 MM

26 FE * 2.85780.- .28771 395720.- .51187 3.14106.- .21929 1.10.- .13 FE

28 MI .00400.- .00081 .00554.- .00120 .00744.- .00386 1.86.- 1.03

29 CU .82950.- .08062 1.14861+- .16549 .50066.- .03339 .60.- .07 CU

3D ZN • .07660.- .00736 .10607+- .01334 .07539.- .00481 .98+- .11 ZN

31 GA .00070 .00100 00081+- .00033 1.16.- 1.28 GA

33 AS • .03320.- .00959 .04597.• .01379 .04820.- .00494 1.45+- .44 AS

34 SE .00250.- .00058 .00366.- .00085 .00032+- .00038 .13.- .15 SE

35 BR • 00650.- .00139 .00900.- .00206 .00194.- .00Z25 .30.- .35 BR

37 RB .00710.- .00125 .00983.- .00191 .00973.- .00072 1.37+- .26 RB

38 SR .01360.- .00175 .01883.- .00286 .01665+- .00111 1.22+- .18 SR

39 V .00030 < .00186 .00370.- .00057 12.35+- 55.41 V

40 ZR c .00000 .00667 .00189.- .00200 .00+- .00 ZR

62 P40 .03570.- .00555 .04943.. .00867 .01018+- .00140 .29. .06 4O

46 PD .00000 ( .00422 .00036.- .00113 .00+- .00 PD

67 AG .00000 c .00550 .00031+- .00151 00.- .00 AG

68 CD .01270+- .00562 .01739+- .00792 .00386.- .00201 .30+- .21 CD

49 IN < .00000 C .00878 .00207+- .00245 .00.- .00 IN

50 SN .00000 C .01075 .00187.- 00281 .00.- .00 SN

51 SB < .00000 < .02360 .00770÷- .00629 .00.- .00 SB

56 BA .00000 < .04334 .00042+- .01207 .OO- .00 BA

57 LA .00000 c .07932 .01034.- .02118 .00.- .00 LA

80 HG c .00010 c 00078 00015.- .00029 1.50÷- 8.97 HG

82 PB * .17940+- .01740 .24842+- .03143 .16621.- .01347 .93. .12 PB

MEASURED AMBIEN MASS (UG/M3): FINE: 16.2’- 1.7 COARSE: 56.0.- 5.6 TOTAL: 72.2.- 5.9



;:,• t; : ;—
PA._’E

DLJk4flk: 24 HRS. hdiTh START NJR; 24
R-SDUARE: .9775
CNI SQUARE: 1.6178
OF: 8

TYPE UGIM3 X

5 5095 4.375.- .625 18.491.- 3.24113 KNECT 2.307.- .572 9.751.- 2.61322 2NCD3 1.030.- .106 4.355.- .62928 DU5T0 14.706+- 1.099 62.158+- 7.839

TOTAL: ‘22.419+- 1.115 94.755.-10.718

MISS FINE SUSPENDED PARTICULATESPECIES INCL FLO .
.

LJG/143 PERCENT CALC. UG/M3 RATIO
I TOTAL 23.65960.- 2.60390 100.00000+- 14.36892 22.418614- 1.11471 .95.- .11 TOTAl.13 AL a 1.14370.- .14480 4.83398.- .78472 1.64251+- .14882 1.44.- .22 AL14 si a 6.31530.- .71550 6.69234.- 4.06209 5.93840+- .54997 .94.- .14 SI15 P ( .059DD .25192 .00775+- .00631 .13*- .17 P16 S a 1.22000+- .16000 5.15667.- .79033 1.220004- .05271 1.00+- .12 s17 CL .01690.- .00640 .O7143. .02801 .00431+- .00467 .26.- .29 CL19 K * .53700+- .06050 2.26969.- .34434 .47017+- .0.6501 .88.- .13 K20 CA a .51590+- .05810 2.18051+- .33074 .50526+- .03648 .98+- .13 CA22 TI a .12020.- .01360 .50804.- .07726 .0954D- .00899 .79.- .12 TI23 V .00210+- .00150 .00888+- .00660 .00181+- .00123 .86+- .85 V24 CR .00060.- .00060 .00254+- .00255 .00087+- .00042 1.45*- 1.61 CR25 MN .01570.- .00190 .06636.- .01049 .01631.- .00124 .91+- .14 MN26 FE .75750.- .08500 3.20166.- .48.465 .8.0261.- .07342 1.06+- .15 FE28 NI .00450+- .00070 .01902+- .00353 .00227.- .00162 .51.- .37 NI29 CU .64800+- .07260 2.73885.- .41424 .12543.- .01039 .19.- .03 CU30 ZN • .07410.- .00900 .31319.- .04959 .07666.- .00718 1.03*- .16 ZN31 GA .00250.- .00100 .01057.- .00436 .00046+- .00088 .18*- .36 GA33 AS .10250’- .01830 .63323+- .08899 .08001+- .01498 .78.- .20 AS36 SE .01450.- .00180 .06129.- .00983 .00007+- .00164 .01.- .11 SE35 BR * .00560.- .00260 .02367.- .01043 .00008-’-- .00610 .01+- 1.09 BR37 RB .00160.- .00060 .00676.- .00263 .00171+- .00033 1.07.- .45 RB38 SR .00310.- .00080 .01310+- .00363 .00314+- .00041 1.01.- 29 SR39 y c .00020 c .00507 .00224+- .00094 11.21.- 67.41 Y40 ZR c .00000 C .01479 .00035.- .00204 .00.- .00 ZR42 MO .01370’- .00290 .05790.- .01360 .00034+- .00115 .02’- .08 MD46 PD .00000 c .00972 .00029.- .00122 .00+- .00 PD47 AG .00000 c .01310 .00063+- .00139 .00- .00 AG48 CD .01180+- .00420 .04987+- .018.46 .00909.- .00224 .77+- 33 CD49 IN c .00000 c .02029 .00041.- .00259 .00+- .OD IN50 SN .00000 c .02496 .00352.- .00308 .00.- .00 SN51 SB c .00000 c .05621 .01185+- .00651 .00+- .00 Sb56 BA .00000 C .09890 .00122’- .01205 .00+- .00 BA57 LA .00000 c .17879 .00588.- .02376 .00+- .00 LA80 HG .00080.- .00050 .00338.- .00216 .00005.- .00041 .07+- .52 HG82 a .25450.- .02870 1.07567.- .16328 .26695.- .02627 1.04+- .16 PB

MEASURED AMBIENT 4.ASS (UGIM3): FiNE: 23.7+- 2.4 COARSE: 75.6+- 7.6 TOTAL: 99.3.- 79



RESULTS FOR C148 SITE: ND 597 596 YEAR: 86 DATE: 1201
COARSE PARTICULATE FRACTION
SAMPLING DURATION: 24 HRS. WITH START HCUR: 24
R-SQUARE: .9638
CHI SQUARE: 1.9710
OF: 8

# TYPE UG/)(3 X

5 5095 .000+- .000 .000.- .000
7 GYPSU 2.584.- .839 3.417.- 1.162

13 KNECT 23.550.- 4.723 31.164.- 6.982
16 SSFFI .238.- .046 .315.. .068
22 2NC03 .000+- .000 .000+- .000

4.963 74.352+ 9.927

TOTAL: 82.595.- 6.612 109.228’-12.526

MISS COARSE SUSPENDED PARTICULATE
SPECIES IWCL FLO MEAS. UG/M3 PERCENT CALC. UG/M3 RATIO

1 TOTAL i;;;7 .13 TOTAL

13 AL 4.16970+- .52010 5.51424.- .88211 4.97462+- .39737 1.19+- .18 AL

14 SI • 20.13550.- 2.26600 26.62827+- 4.01164 18.19066.- 1.49636 .90+- .13 SI

15 P .00400 ‘ .03359 .01298+- .01417 3.24.- 20.90 P

16 S * 1.13530.- .13210 1.50138.- .23050 1.10645+- .06999 .97’- .13 S

17 CL .03930+- .01250 .05197.- .01733 .04672i-- .00764 1.19.- .63 CL

19 K • 1.76020+- .19860 2.32778.- .35119 2.18662+- .19979 1.24.- .18 K

20 CA • 3.99110+- .44790 5.27805’- .79392 4.31950.- .31319 1.08+- .14 CA

22 TI .5860G.- .13280 .77231.- .19190 .62377.- .05651 1.07.- .26 TI

23 V .02780 .03734 .01352’- .00479 .49.- .52 V

24 CR ( .00000 ( .00185 .00666.- .001 13 .00’” .00 CR

25 MN * .10750+- .01220 .14216.- .02152 .06575.- .00507 .61+- .08 MR

26 FE * 4.43690+- .49850 5.86760.- .88317 3.96561.• .33005 .89’” .12 FE

28 NI .00240.- .00100 .00317.- .00136 .00852+- .00602 3.55.- 2.91 NI

29 CU 1.41070.- .15950 1.86559+- .28179 .62991.- .04876 .45.- .06 CU

30 ZN * .04560+- .00900 .06030’.- .01335 .04680.- .00589 1.03+ .24 ZN

31 GA < .00000 < .00079 .00071.- .00058 .00’- .00 GA

33 AS • .O2540+-\ .00600 .03359.- .00862 .02828+- .00630 1.11.- .36 AS

34 SE .00000 c .00053 .ODOZS.- .00060 .00.- .00 SE

35 BR * .00000 < .00079 .00195.- .00594 .00.- .00 BR

37 RB .00880+- .00130 .01164.- .00208 .01237.- .00108 1.41.- .24 RB

38 SR .02220.- .00280 .02936.- .00473 .01943’- .00141 .88+- .13 SR

39 Y c .00000 < .00132 .00417.- .00077 .00’” .00 Y

40 ZR c .00000 c .00503 .00184*- .00271 .00.- .00 ZR

42 NO .02390+- .004.60 .03822.- .00697 .01662’- .00199 .58.- .11 MO

46 PD c .00000 < .00306 .00000.- .00156 .00.- .00 PD

47 AG .00000 < .00370 .00000+- .00208 .00.- .00 AG

48 CD c .00000 c .00529 .00273.- .00284 .00.- .00 CD

49 IN c .00000 c .00608 .00111’- .00332 .00.- .00 IN

50 SN .00000 c .00741 .00221.- .00377 .00+- .00 SW

51 SB ( .00000 .01521 .00776.- .00870 .00.- .00 SB

56 BA .00000 .02949 .00000.- .01657 .00.- .00 BA

57 LA .00000 .05250 .01651+- .02839 .00+- .00 LA

80 HG c .00000 C .00066 .00012.- .00068 .O0. .00 HG

82 PB • .04070+- .00650 .05382+- .01015 .03772.- .00670 .93.- .19 P8

MEASURED AMBIENT MASS (UG/M3): FINE: 23.7.- 2.4 COARSE: 75.6.- 7.6 TOTAL: 99.3.- 79



‘E S.E: 5r & D’E: 2’3DA PAR’ u.AE FRATiOh
SAMPUNC. DJRATIOh: 2. NRS. WITH START NJR: 24RESULTS DERIVED FR FiNE AND COARSE SANPLESPSQUARE: .9638
CHI SQUARE. 1.9710
DF: 8

* TYPE UG/K.3 X

5 5095 4.375.• .625 4.407+- .7217 GYPSU 2.584’- .839 2.603.- .87113 KNECT 25.857.- 4.758 26.045+- 5.22616 SSFF1 .238+- .046 .240+ .05022 2NC03 1.030’- .106 1.038+- .13528 DUSTO 70.929.- 5.083 71.446+- 7.676

TOTAL: 105.013+- 4.745 105.779’- 9.722

P4ISS TOTAL SUSPENDED PARTICULATESPECIES INCL ftC MEAS. UG/M3 PERCENT CALC. UG/K3 RATIO
1 TOTAL 99.27660.- 7.94605 100.00000.:1i.31929 105.01350.- 4.74506 1.06.- .10 TOTAL13 AL 5.31340.- .53988 5.35212’- .69227 6.61694.- .42433 1.25+- .15 AL14 SI * 26.45080+- 2.37628 26.64354.• 3.20578 24.12906.- 1.59422 .91.- .10 SI15 P .06300 .06518 .02072.- .01551 .33.- .42 P16 a 2.35530.- .19248 2.37246.- .27139 2.32445+- .08762 .99’- .09 S17 CL .05620.- .01404 .05661.- .01485 .05103.- .00895 .91’- .28 CL19 2.29720.- .20761 2.31394’- .27935 2.65678.- .20479 1.16.- .14 KZD CA * 4.50700.- .45165 4.53984’- .58224 482476.- .31531 1.07+- .13 CA22 TI * .70420.- .13349 .70933.- .14596 .71917.- .05722 1.02.- .21 1123 V .02990.- .02814 .03012. .0281.5 .01533.- .00494 .51+- .51 V24 CR .00060 .c .00154 .00753.- .00120 12.55.- 31.92 CR25 MN a .12320.- .01235 .12610.- .01592 .08006+- .00522 .65+- .08 MN26 FE a 5.19640.- .50569 5.23225’- .65943 4.76822.- .33812 .92.- .11 FE28 NI .00690.- .00122 .00695.- .00135 .01079.- .00624 1.56.- .95 MI29 Cu 2.05870.- .17525 2.07370’- .26230 .7553.4.- .04986 .37.- .04 CU30 ZW .11970.- .01273 .1205?.- .01605 .12346+- .00929 1.03.- .13 ZN31 GA .00250+- .00117 .00252+- .00119 .00116.- .00105 .47’- .47 GA33 AS • .12790+- .01926 .12883.• .02197 .10829.- .01625 .85.- .18 AS34 SE .01450.- .00184 .01461.- .00219 .00036.- .00174 .02.- .12 SE35 a .00560.- .00247 .00564.- .00253 .00202.- .00852 .36.- 1.53 BR37 RB .01060.- .00143 .01048.- .00167 .01408.- .00113 1.35.- .22 RB38 SR .02530+- .00291 .02548.- .00357 .02258.- .00147 .89.- .12 SR39 Y .00020 c .00157 .00641’- .00121 32.07.- 250.58 Y40 ZR .00000 c .00520 .00219*- .00339 .00’- .00 ZR42 MO .04260.- .00527 .04291.- .00632 .01695.- .00230 .40.- .07 MD66 PD c .00000 c .00328 .00029.- .00198 00.- .00 PD47 AG .00000 .00421 .00063.- .00251 .00.- .00 AG48 CD .01180.- .00580 .01189.- .00592 .01183.- .00362 1.00.- .58 CD49 IN < .00000 .00670 .00152.- .00421 .00.- .00 IN50 SN .00000 c .00819 .00574.- .00487 .00.- .00 SN51 SB .00000 .01771 .01961.- .01086 .00+- .00 SB56 BA .00000 c .03256 .00122.- .02069 .00.- .00 BA57 LA C .00000 C .05843 .02239.- .03702 .00+- .00 LA80 HG .00080+- .00071 .00081.- .00072 .00017.- .00079 .21+- 1.01 HGg p. a .29520.- .02943 .29735.- .03801 .30267.- .02669 1.03.- .14 p

MEASURED AMBIENT MASS CUGIM3): FINE: 23.7” 2.4 COARSE: 75.6’- 7.6 TOTAL: 99.3.- 7.9



RESULTS FOR CNB SITE: OR 603 602 YEAR: 86 DATE: 1201

FINE PARTICULATE FRACTION

SAMPLING DURATION: 24 HRS. WITH START HOJR: 24

k-SQUARE: .9742

CMI SQUARE: 1.9228

OF: 7

2736710+- 2.82100 100.00000*- 14.26496

1.46230*- .18740 5.22864+- .85273

9.26310.- 1.03410 33.12162*- 4.98333

.01250 .05097

* 1.16410*- .13340 4.16239.- .63545

.02310*- .00630 .08260*- .02402

a .74390+- .08350 2.65991+- .40141

.48760.- .05480 1.74348.- .26329

.15650*- .01770 .55959.- .08480

.00730*- .00200 .02610*- .00762

.00160.• .00060 .00572+- .00222

* .02330*- .00270 .08331.- .01280

a .98910*- .11070 3.53666+- .53286

.00430*- .00070 .01538.- .00294

.38870.- .04350 1.38985.- .20940

a .09210.- .01060 .32932.- .05040

.00090+- .00090 .00322.- .00323

• .08910*- .01630 .31859.- .06656

.00860.- .00110 .03075+- .00501

a .00580.’ .00220 .02074.- .00814

.00220.- .00060 00787+- .00229

00340.- .00070 .01216+- .00279

( .00000 c .00358

( .00000 c .01037

.01230*- .00240 .04398.• .00966

‘ .00000 .00679

C 00000 .00822

( .00000 C .01180

C 00000 .01359

( .00000 < .01681

C .00000 C .03647

c .00000 . .06758

C .00000 ( .12479

.00110+- .00050 .00393.- .00183

.23040*- .02590 .82383+- .12443

27.27468k- 1.38845 38+- .11 TOTAL

2.21525.- 21143 151+- .24 AL

8.11414.- .78293 .88’• .13 SI

.00937.- .00833 •754- 1.08 P

1.16410*- .04884 1.00+- .12 S

00273.- .00479 12.- .21 CL

.65585.- .06422 .88.- .13

48413+- .03514 39k- .13 CA

.13169+- .01281 .84.- .13 TI

.00216+- .00174 .30.- .25 V

00097.- .00058 .61.- .43 CR

.01882+- .00175 .81.. .12 Nfl

1.09008+- .10443 LiD.- .16 FE

00280.• .00231 .65.- .55 NI

.16188+- .01466 .62+- .06 Cu

.09333.- .00644 1.01.- .14 ZN

.00034+- .00073 .38.- .90 CA

.08302+- .01187 .93.- .22 AS

.00005.- .00129 .01.- .15 SE

.00005+- .00503 .01.- .87 BR

.00229+- 000.65 1.OL.• .35 RB

.00398+- .00057 1.17.- .29 SR

.00250.- .00090 .00.- .00 Y

.00024÷ .00287 .00*- .00 ZR

.00070+- .00162 .06.- .13 o

.00019.- .00173 .00+- .00 PD

.00048.- .00196 .00.- .00 AG

.00971.- .00298 .00.- .00 CD

00041.- .00366 .00.- .00 IN

.00349.- .00433 .00+- .00 SN

.01092+- .00907 .00+- .00 SB

.00078.- .01701 .00+- .00 BA

.00373+- .03359 .00+- .00 LA

.00003+- .00046 .03.- .42 HG

23302.- 02068 1.01.- .14 PB

0 TYPE UG/K3 z

5 5095 3.893.- .595 13.918.- 2.548

13 kNECT 1.462.- .557 5.229+- 2.061

16 SSFF1 .120+- .0Th .629*- .281

22 2NC03 .804.- .174 2.875.- .687

28 DUSTO 20.996+- 1.481 75.075.- 9.240

TOTAL: 27.275.- 1.388 97.524+•11.019

1415$ FINE SUSPENDED PARTICULATE

SPECIES INCL FLG MEAS UG/M3 - PERCENT CALC. UG/143 RATIO

1 TOTAL
13 AL
14 SI
15 P
16 S
17 CL
19
20 CA
22 TI
23v
24 CR
25 MN
26 FE
28 MI
29 CU
3D ZN
31 GA
33 AS
34 SE
35 BR
37 RB
38 SR
39 1•
40 ZR
42 MD
66 PD
47 AG
48 CD
49 IN
50 SN
51 SB
56 BA
57 LA
80 MC
82 PB

MEASURED AMBIENT MASS (UQ/N3): FINE: 28.Oi- 2.8 COARSE: 1322.-13.2 TOTAL: i60.2”135



:—
CC4’SE FR::A E R:’;
SAJh .JA’IDN 2.. R5, WT SIARI IiJR; 24R-SO.JARE: .9449
CHI SQUARE: 2.5289
OF: 9

I TYPE UG/W.3 Z
5 5095 .000.- .000 .000.- .00013 KNECT 13.043.- 3.539 9.863+- 2.85216 SSFF1 .224.- .049 .169.- .04122 2NC03 .000.- .000 .000.- .00028 DUSTO 118.902.- 8.179 89.915.-1O.902

TOTAL: 132.169.- 7.302 99.947i--11.405

MISS COARSE SUSPENDED PARTICULATESPECIES INtl. FLG MEAS. UG/M3 PERCENT CALC. UGIM3 RATIO1 TOTAL 132.23820+- 13.20310 100.00000.- 14.11998 132.16870.- 7.30154 1.00.- .11 TOTAL
13 At. 6.39690.- .79220 A.83741.- .76952 8.67853.- .80513 1.36.- .21 AL
14 SI * 31.33870.- 3.51870 23.69867i-- 3.56075 32.72072’- 3.07429 1.04.- .15 SI
15 P

.02280 .02856 .00719.- .02909 .32+- 1.38 P
16 S * 1.47480.- .16950 1.11526.- .16979 1.09616+- .10229 .74.. .11 5
17 CL. .00000 < .00968 .02588.- .01281 .00.- .00 CL
19 K * 3.60830.- .40490 2.72864.- .40985 4.31465’- .42058 1.20k- .18 X
20 CA * 3.09360+- .34710 2.33941.- .35136 3.20319+- .22667 1.04+- .14 CA
22 TI • 1.12120.- .25360 .84786+- .20949 1.22223.- .11883 1.09.- .27 TI
23 V .03430 c .02674 .02050.- .01000 .60+- .68 V
26 CR c .00000 C .00181 .00830.- .00227 .00.- .00 CR
25 MN .18860+- .02120 .14262.- .02144 .11042+- .01004 .59.- .08 MW
26 FE 7.64630.- .85680 5.78222.- .86781 7.22564+- .68180 .94+- • 14 FE
28 NI .00740+- .00150 .00560.- .00126 .01429.- .01272 1.93.- 1.76 NI
29 Cu 1.59570.- .17920 1.20669.- .18133 1.07811.- .09834 .68.- .10 CU
30 ZN * .06900.- .01130 .05218+- .01001 .06127.- .00730 .89.- .18 ZN
31 CA

< .00000 c .00053 .00039+- .00083 .00+- .00 CA
33 AS * .01900+- .00610 .01437.- .00483 .02770.- .00613 1.46.- .57 AS
34 SE c .00000 C .00038 .00016.- .00070 .0O. .00 SE
35 SR

C .00000 < .00053 .00327.- .00619 .00.- .00 BR
37 RB .01950.- .00250 .014Th.- .00240 .02370+- .00226 1.22.- .19 RB
38 SR .02860.- .00340 .02163.- .00336 .02893.- .00253 1.01+- .15 SR
39 Y .00000 C .00098 .00644.- .00146 .00+- .00 Y
40 ZR .00000 c .00348 .00102+- .00538 .00.- .00 ZR
42 MO .04300.- .00620 .03252+- .00570 .036O5- .00406 .79--- .15 MO
46 PD

.00000 C .00189 .00000.- .00311 .00.- .00 PD
47 AG c .00000 C .00250 .00000+- .00418 .00-’-- .00 AG
48 co C .00000 C .00340 .00257+- .00545 .00.- .00 tO
49 IN .00000 < .00386 .00061.- .00668 .00.- .00 IN
50 SN C .00000 C .00469 .00146+- .00753 .00.- .00 SN
51 SB .00000 c .01059 .00524+- .01733 .00.- .00 SB
56 BA C .00000 .01966 .00000.- .03320 00+- .00 BA
57 LA .08490.- .04530 .06420+- .03485 .00914.- .0568.4 .11.- .67 LA
80 HG C .00000 C .00038 .00007.- .00090 .00.- .00 HG
82 PB * .04370.- .00700 .03305.- .00624 .03834.- .00489 .88.- .18 PBMEASURED AMBIENT MASS (UG/fl3): FINE: 28.0.- 2.8 COARSE: 1322.13.2 TOTAL: 160.2.-13.5



0

RESULTS FOR CMB SITE: OR 603 602 YEAR: 86 DATE: 1201

TOTAL PARTICULATE FRACTION

SAMPLING DURATION: 24 HRS. WITH START HQUR: 24

RESULTS DERIVED FRON FINE AND COARSE SAMPLES

RSQUARE: .96.49
CH1 SQUARE: 2.3289
DF:

TYPE
H

S 5095 3.893.. .595 2.430.- .424

13 KNECT l4.50S. 3.583 9.054.- 2.363

16 SSFF1 .344+- .092 .215.- .060

22 2NCD3 .804.- .174 .502.- .117

28 DUSTO 139.897+- 3.31? 87.324.- 9.004

TOTAL: 159.443.- 7.432 99.524.- 9.585

MISS TOTAL SUSPENDED PARTICULATE

SPECIES INCL FLG MEAS. UG/K3 . PERCENT CALC. UG/M3 RATIO

1 TOTAL 160.20530’-- 13.50111 100.00000+- 11.91811 159.44330.- 7.43238 1.00+- .10 TOTAL *

13 AL • 7.85920.- .81406 4.90570.- .65507 10.89378.- .83243 1.39+- .18 AL

14 SI * 40.60180.- 3.66751 25.34361.- 3.13087 40.83486.- 3.17242 1.01+- .12 Sl

15 P .03530 .02521 .01656.- .03026 .47.- 1.D1 P

16 S 2.83890.- .21570 1.64720.- .19338 2.26026.- .11335 .86+- .08 S

17 CL .02310’- .01427 .01442.- .00899 .02861+- 01368 1.24+- .97 CL

19 K * 4.35220+- .41342 2.71664+- .34497 4.97050.- .62545 1.14+- .15 K

20 CA * 3.58120.- .35140 2.23538.- .28914 3.68732+- .22938 1.03.- .12 CA

22 TI • 1.27770.- .25402 .79754.- .17221 1.35392’- .11952 1.06.- .23 TI

23 V .04160.- .03526 .02597.- .02212 .02266.- .01015 .54.- .52 V

24 CR .00160 .00155 .00927+- .00234 5.80.- 9.08 CR

25 MN * .21190.- .02137 .13227+- .01733 .12924.- .01019 .61+- .08 MN

26 FE 8.63540.- .86392 5.39021+- .70509 8.31573+- .68975 .96+- .13 FE

28 NI .01170.- .00166 .00730.- .00120 .01709+- .01293 1.46.- 1.12 NI

29 CU 1.981-60.- .184.40 1.23866.- .15539 1.23999.- .09943 .62.- .08 CU

3D ZN • .16110.- .01549 .10056.- .01236 .15459+- .00973 .9.’ .11 ZN

31 GA .00090 < .00071 .00073.- .00111 .82+- 1.61 GA

33 AS * .10810+- .01740 .06748+- .01226 .11072+- .01336 1.02.- .21 AS

34 SE 00860.• .00121 .00537+- .00088 .00D20.• .00147 .02.- .17 SE

35 SR .00580+- .00231 .00362+- .00167 .00332.- .00797 .57.- 1.39 BR

37 RB .02170.- .00257 .01355+- .00197 .02599.- 00231 1.20+- .18 RB

38 SR .03200.- .00347 .01997.- .00274 .03291.- .00260 1.03’- .14 SR

39 Y .00000 c .00102 .00893+- .00171 .00+- .00 V

40 ZR c .00000 c .00339 .00126+- .00610 .00.- .00 ZR

42 140 .05530.- .00665 .03.452.- .00507 .034Th.- .00437 .63.- .11 MO

46 PD .00000 < .00196 .OO019+ .00355 .00.- .00 PD

47 AG c .00000 .00251 .00048.- .00462 .00.- .00 AG

48 CD .00000 < .00348 .01228’- .00621 .0O’ .00 CD

49 IN .00000 .00397 .00102+- .00762 .00+- .00 IN

50 SN c .00000 ‘ .00686 .0D495.• .00368 .00.- .00 SN

51 SB .00000 C .01081 .01616+- .01956 .DO+- .00 SB

56 BA .00000 c .02006 .00078+- .03730 .00+- .00 BA

57 LA .0849G.- .05718 .05299.- .03597 .01287+- .06602 .15.- .78 LA

80 HG .00110.- .00071 .00069’- .00045 .00010+- .00101 .09.- .92 140

82 PB • .27610.- .02683 .17109.- .02210 .27136’- .02125 .99*- .12 p5

MEASURED AMBIENT MASS (UG/H3): FINE; 28.0.- 2.8 COARSE: 132.2.- 13.2 TOTAL: 16O.2’-13.5



: : & :LL.

SAMIh D.,A 0: 2. R5. 11 S*.R 4_jR: 24RSQ)ARE: .9428
CNI SQUARE: 3.9090
OF: 7

* TYPE UG/M3

5 5095 7.045.- .969 22.013.- 3.75613 NECT 4.875.- 1.040 15.231.- 3.59321 2N02 .190.- .024 .594.- .09628 DUSTO 21.666.- 1.744 67.695.- 8.737
TOTAL: 33.776.- 1.787 105.532.12.021

MISS FINE SUSPENDED PARTICULATESPECIES INCL FLG MEAS. UGIM3 PERCENT CALC. UG/M3 RATIO1 TOTAL 32.00500+- 3.22860 100.00000.- 14.26630 33.77560.- 1.78659 1.06.- .12 TOTAL
13 AL 1.89160.- .23310 5.91033.- .94124 2.52433+- .22063 1.33+- .20 AL
14 SI * 8.83720.- .98860 27.61193.- 4.15932 9.04192.- .81312 1.02+- .15 SI
15 P .00680 C .048.68 .01278.- .00835 1.88+- 4.45 P
16 S 1.95170.- .21990 6.09811+- .92223 1.95170+- .07423 1.00+- .12 S
17 CL .04020.- .00730 .12561.- .02609 .00911.- DO400 .23.- .11 CL
19 a .67340.- .07580 2.10405+- .31803 .70161+- .06637 1.04+- .15
20 CA * .93450.- .10490 2.91986.- .44067 .93549.- .07008 1.00.- .14 CA
22 II .19010.- .02150 .59397.- .09002 .14417+- .01327 .76.- .11 II
23 V .00690+- .00230 .02156.- .00751 .00300.- .00181 .43.- .30 V
26 CR .00400.- .000SD .0125D. .00280 .00150+- .00060 .37.- .17 CR
25 MM .06080.- .00690 .18997.- .02885 .02239+- .00185 .37.- .05 MN
26 FE * 1.41970.- .15920 4.43587.- .66905 1.22765.- .10871 .86+- .12 FE
28 NI .00610.- .00070 .01281+- .00254 .00277+- .00238 .68’- .59 NI
29 CU .21660+- .02460 .67677. .10234 .18815+- .01551 .87.- .12 Cu
30 ZN .02980.- .00370 .09311.- .01490 .02473.- .00201 83.- .12 ZN
31 GA c .00020 C .00125 .00029.- .00033 1.66.- 3.35 Q.S
33 AS .0D960+• .00350 .03000.- .01135 .01889.- .0028.4 1.97+- .78 AS
34 SE .00350.- .00060 .01094+- .00218 .00016’- .00028 .0.4.- .08 SE
35 BR .00610.- .00090 .01906.- .00341 .00016’- .00137 .03+- .23 BR
37 RE .00260+- .00060 .00750.- .00202 .00264.- .00046 1.10. .34 RB
38 SR .0O360+ .00070 .01125.- .00266 .00504.• .00060 1.40+ .32 SR
39 T

‘ .00000 c .00250 .00230.- .00066 .00’- .00 Y
40 ZR c .00000 c .01000 .00045+- .00302 .00+- .00 ZR
42 MD .00220+- .00220 .00687.- .00691 .00013’- .00171 .06’- .78 MO
66 PD c .00000 C .00656 .00062.- .00182 .00* .00 PD
47 AG C .00000 C .00864 .00023.- .00208 .00+- .00 AG
48 CD .00000 .01062 .00206’- .00305 .00+- .00 CD
49 IN .00000 .01312 .00007’- .00387 00+ .00 IN
50 SN C .00000 c .01594 .00068.- .00458 .00+- .00 SN
51 SB

‘ .00000 C .03562 .00281.- .00953 .00.- .00 SB
56 BA

< .00000 < .06530 .00258.- .01800 .00.- .00 BA
57 LA .00000 c .12092 .01243.- .03546 .D0.• .00 LA
80 kG

C .00000 C .00125 .00011.- .00039 .0D+ .00 kG
p5 * .05550+- .00650 .17341.- .02680 .05120.• .00487 .92.- .14 PsMEASURED AMBIENT MASS (UG/143): FINE: 32.0.- 3.2 COARSE: 95.0.• 9.5 TOTAL: 127.0+10.0



RESULTS FOR CMB SITE: HG 609 608 YEAR; 86 DATE: 1204

COARSE PARTICULATE FRACTiON

SAMPLING DURATION: 24 HRS. WITW START HQUR; 24

R-SQUARE: .9429
0)11 SQUARE: 3.2652
OF; 8

• TYPE UG/M3 X

5 5095 .000.- .000 .000.- .000

7 GYPSU 1.385+- .776 1.458.- .830

13 KNECT 36.923.- 6072 38.876- 7.485

21 2Hc02 .000.. .000 .000.. .000

23 SLPRI .038+- .012 .040’.- .013

28 OUSTO 60.235+- 5.719 63.421.- 8.751

TOTAL: 98.581.- 5.455 103.795.-11.875

MISS CRSE SUSPENDED PARTICULATE

SPECIES INCL FLG NEAS. UG/M3 PERCENT ChIC. UG/N3 RATIO c

I TOTAL 94.97720.- 9.51070 100.00000.- 14.16146 98.58122.- 5.45481 1.04+- .12 TOTAL

13 AL • 5.02200.- .62680 5.28758.- .84610 5.91516.- .64662 1.18+- .17 AL

14 SI • 22.47490+- 2.53370 23.66347+- 3.56812 21.30480.- 1.65746 .95.- .13 SI

15 P ( .00560 .02643 .02034.- .01563 3.77.- 17.75 P

16 S a 1.02060+- .12110 1.07457+- .16684 .99697.- .06180 .98+- .13 S

17 CL. ‘ .00000 .01263 .07326.- .00967 .00.- .00 CL

19 * 1.86150.- .21030 1.95994.- .29588 2.44024+- .21524 1.31.- .19 K

20 CA • 5.20970.- .58520 5.48521.• .82543 5.78725+- .47557 1.11+- .15 CA

22 TI • .66460+• .15200 .69975.- .17471 .69876.- .06095 1.05+- .26 TI

23 V C .02420 c .02645 .01601+- .00520 .66+- .72 V

24 CR .00000 < .00168 00846.- .00127 .DD+- .00 CR

25 MN * .14540.- .01650 .15309.- .02317 .07951+- .00582 .55.- .07 MN

26 FE a 5.24810+- .59100 5.52564.- 83268 4.59643+- .36340 .88.- .12 FE

28 NI 00480.- .00100 .00505.- .00117 .00962.- .00645 2.00.- 1.61 NI

29 CU .73080.- .08260 .76945+- .11603 73416.- .05502 1.0G.- .14 CU

30 ZN * .04720.- .00660 .04970.- .00855 .03318+- .00315 .70+- .12 ZN

31 GA .c .00000 .00053 .00111.- .00041 .00.- .00 Qj

33 AS .00590+- .00280 .00621+- .00301 .00885+- .00133 1.50+- .75 AS

34 SE C .00000 .00062 .00044+- .00027 .00.- .00 SE

35 BR • C .00000 c .00053 .00236.- .00163 .00.- .00 BR

37 RB .01000+- .00140 .01053.- .00181 .01404.- .00117 1.40+- .23 RB

38 SR .03030.- .00370 .03190+- .00504 .021.69- .00176 .81+- .12 SR

39 Y C .00000 C .00105 .00523.- .00080 .00+- .00 y

60 ZR C .00000 < .00453 .00288+- .00307 .00.- .00 ZR

42 MO .02560.’-- .00400 .02695.- .00500 .01696.- .00222 .66. .13 MO

46 PD < .00000 C .00232 .00000+- .00178 .00+- .00 PD

47 AG c .00000 c .00295 .00001+- .00236 .00+- .00 AG

68 CD c .00000 C .00411 .00060.- .00305 .00’- .00 CD

49 1)1 c .00000 C .00474 .00176.- .00376 .00.- .00 IN

50 SN C 00000 .00569 .00279. .00429 .00+- .00 SN

51 SB c .00000 c .01211 .O0891- .00986 .00.- .00 SB

56 BA c .00000 .02380 .00000+- .0188.6 .00’- .00 BA

57 LA C .00000 C .04159 .02588+- .03229 .00.- .00 LA

80 HG .00000 C .00053 .00018.- .00039 .00.- .00 HG

82 P8 * .02100.- .00350 .02211+- .00430 .02156’- .00170 1.03+- .19 PB

MEASURED AMBIENT MASS çLJG/M3): FINE: 32.0.- 3.2 COARSE: 95.0+- 9.5 TOTAL: 1270.10.0



S_ FD :“E S -: .
&. ..,.104_ F1D

S1hC DURA1IDh: 24 KRS. VITh STARt HQJR: 24RESULTS DERIVED FR FINE AND COARSE SAMPLESR-SQiJARE: .9629
CHI SQUARE: 3.2652
OF: 8

# TYPE UGIK3

5 5095 7.045.- .969 5.548.- .8817 GYPSU 1.385.- .776 1.091.- .61713 KNECT 1.1.798.- 6.16D 32.916.- 5.50621 2NC02 .190.- .024 .150.- .02223 SLPR* .038.- .012 .030.- .01028 DUSTO 81.901.- 5.979 f4•495.- 6.942
TOTAL: 132.357+- 5.74D 104.233.- 9.402

MISS TOTAL SUSPENDED PARTICULATESPECIES INCL FLG MEAS. UG/M3 PERCENT CALC. UG/N3 RATIO
I TOTAL 126.98220.- 10.04377 100.00000.- 11.18585 132.35680.- 5.73993 1.06.- .09 TOTAL

13 AL * 6.91360+- .66874 5.44454.- .68030 8.43948+- .49815 1.22.- .14 AL
14 SI • 31.31210.- 2.71974 24.65865+- 2.89680 30.34672.- 1.84617 97.- .10 SI
15 P c .01220 .02324 .03312.- .01772 2.71.- 6.72 P16 S * 2.97230.- .2510.4 2.34072.- .27085 2.94867.- .09658 .99.- .09 S17 CL .04020.- .01405 .03166.- .01134 .08237.- .01046 2.05.- .76 CL19 K 2.53490.- .22354 1.99626.- .23648 3.14185.- .22524 1.24+- .14 K20 CA * 6.16420+- .59453 4.83883’- .60471 6.72275.- .48071 1.09.- .13 CA22 TI • .85470.- .15351 .67309.- .13210 .84293.- .06238 .99.- .19 TI23 V .03110.- .02511 .02449.- .01987 .01901.- .00551 .61.- .52 V24 CR .00400+- .00179 .00315.- .00143 .00996+- .00140 2.49.- 1.17 CR25 MN * .20620.- .01788 .16238.- .01906 .10190.- .00611 .49.- .05 MN26 FE • 6.66780.- .61207 5.25097+- .63626 5.82608.- .37931 .87.- . 1D FE28 Ml .00890.- .00122 .00701.- .00111 .012.39.- .00688 1.39’- .80 WI29 CU .94740.- .08594 .74609.- .08979 .922.31.- .05716 .97.- .11 CU30 ZN .07700.- .00757 .06064.- .00765 .05792.- .00373 .75.- .09 ZN31 GA .00020 .00050 .00160.- .00052 7.00.- 22.56 GA33 AS * .01550.- .00448 .01221.- .00366 .02774+- .00314 1.79.- .56 AS34 SE .00350+- .00072 .00276.- .00061 .00060.- .00039 .17.- .12 SE35 BR * .00610.- .00103 .00480.- .00090 .00252.- .00213 .41.- .36 SR37 RB .01240.- .00152 .00977.- .00143 .01668.- .00126 1.35.- .19 RB38 SR .03390.- 00377 .02670.- 00364 .02974.- .00186 .38.- .11 SR39 Y C .00000 .00101 .00753.- .00103 .00.- .00 1’40 ZR .00000 c .00422 .00333.- .00431 .00.- .00 ZR42 .02780.- .00457 .02189.- .00399 .01709.- .00280 .61’- .14 MO46 PD c .00000 c .00240 .00062+- .00255 .00.- .00 PD47 . AG c .00000 c .00306 00024.- 00315 .00’- .00 AG

48 CD C .00000 c .00407 .00266+- .00431 .00’- .00 CD49 IN .00000 c .00485 .00182.- .00539 .00+- .00 INSO SN C .00000 C .00585 .00347.- .0062.8 .00.- .00 SN51 SB < .00000 < .012Th .01172.- .01371 .00.- .00 SB56 BA c .00000 c .02.424 .00258.- .02606 .00+- .00 BA57 LA c .00000 c .04355 .03831+- .04795 .00.- .00 LA80 HG b00000 .00050 .00030.- .00055 .00+- .00 HG82 Ps * .07650.- .00738 .06024.- .00752 .07276+- .00516 •954 .11 PBMEASURED AMBIENT MASS (UG/M3): FINE: 32.0’- 3.2 COARSE: 95.0.- 9.5 TOTAL: 127.0.1O.O



C,

RESULTS FOR C146 SITE: CR 605 604 TEAR: 86 DATE: 1204

FINE PARTICULATE FRACTION
SAMPLING DURATION: 24 MRS. WITH START HCIJR: 24
R’SQUARE: .9788
CMI SQUARE: 1.5841

V

DF: 6

H TYPE UG/N3 X V

5 5095 6.616-.- .912 Z3.835+- 4.075

10 TRANS .988.- .275 3559e’ 1.053
V

13 NECT 2.664.’ •59 95%.. 2.664
16 SSFF1 .058.- .012 .209+ .049
280UST0 l&741.- 1.463 67.511.’ 8.627

TOTAL: 29.067.- 1.563 104.?10+-11.998

MISS FINE SUSPENDED PART!CULATE
SPECIES IHCL FLG NEAS. UG/M3 PERCENT CALC. UGIM3 RATIO

1 TOTAL 27.75950.- 2.80860 100.00000.- 14.30847 29.06690.- 1.56326 1.05+- .12 TOTAL

13 AL * 1.56620-.-- .19420 5.66203.- .90292 2.07923.- .18944 1.33.- .20 AL

14 SI * 6.92680+- .78640 24.95290+- 3.79462 7.51666.- .70034 1.09+- .16 SI

15 P .00580 .04940 .01039+- .00T31 1.79.- 4.41 P

16 S * 1.83540”-- .20690 6.61179+- 1.00151 1.83540.- .06929 1.00+- .12 S

17 CL .02710.- .00590 .09762.- .02344 .01971.- .00502 .73+- .24 CL

19 * .58390. .06580 2.10362.- .31855 .59519+- .05735 1.02.- .15

20 CA * .62250+- .07000 2.24268+- .33921 .61584+- .04342 .99.- .13 CA

22 TI * .15420.- .01750 .55549--- .0841.6 .12098.- .01145 .78.- .12 II

23 V .00710+- .00200 .OZ558- .00766 .00227.’ .00156 .32.- .24 V

24 CR .00390.- .00070 .01405.- .00289 .00107+- .00051 .27+- .14 CR
V

25 MN .07560+- .00860 .27234+- .04146 .O1817+ .00157 .24-” .03 MN

26 FE * 1.31430.- .14740 4736604- .71513 1.02118+’ .09352 .78.- .11 FE

28 NI .00500.’ .00070 .01801+- .00311 .00235.- .00206 .47+- .42 MI

29 CU .15790.- .01780 .56881.- .08616 .15130+- .01320 .96+- .14 CU

3D ZN * .02570-.-’ .00310 .09258.- .01458 .02579+- .00220 1.00”’ .15 ZN

31 GA .00070+- .00030 .00252.-- .00111 .00011.- .00025 .16”- .37 GA

33 AS • .01070.- .00280 .03855.- .01081 .01112+’ .00116 1.04+- .29 AS

34 SE .00280.’ .00040 .01009”’- .00177 .00010+- .00020 .03+- .07 SE

35 BR * .00500”- .00080 .01801+- .00341 .00580+- .00210 1.16+- .46 BR

37 RB .00180.- .00050 .00668+- .00192 .00215.- 000LD 1.20+- .40 RB

38 SR .00200+- .00060 .00720.- .00228 .00399+- .00051 2.00.’ .65 SR

39 Y c .00000 c .00216 .00178.- .00055 .00.- .00 Y

40 ZR c .00000 c .00973 .00023.- .00257 .00.- .00 ZR

42 MO .00180.- .00180 .00648+- .00652 .00021.’ .00146 .12+- .82 MO

46 P0 .00000 c .0061.8 .00034+- .00155 .00.- .00 PD

47 AG c .00000 c .00829 .00006.- .00177 .00+- .00 AG

48 CD .00000 c .01081 .00154.- .00260 .00.- .00 CD

49 IN .00000 .01333 .00004.- .00330 .00.- ,OD IN

50 SN .00000 .01585 .00036”’- .00389 .00+- .00 SN

51 SB .00000 .03458 .00091+- .00812 .00+’ .00 SB

56 BA .00000 V .06520 .00219.- .01532 .00.’ .00 BA

57 LA ( .00000 < .11528 .00679.- .03022 .0D-”• .00 LA

80 HG .00050.- .00030 .00180.- .00110 00006+ .00033 .12+- .66 HG

82 PB • .04090.- .00490 .14734.’ .02310 .03828+- .00658 .94+- .20 PB

MEASURED AMBIENT MASS (UG/M3): FINE: 27.8+’ 2.8 COARSE: 119.7.’12.0 TOTAL: 147.5-12.3



RES’S e.- — & DA.C3ARSE PARA’ £ FRA’3k
SAMF.IN DJRAiIOb: 2 IRS. WITh START 140.JR: 26RSQJARc; .999
CHI SQUARE: 4.0723
OF: 10

TYPE UG/X3 Z
5 5095 .0004- .000 .000.- .00010 TRANS .000.- .000 .000.- .DOD13 KNECT 18.165.- 3.982 15.155.- 3.65616 SSFF1 .000.- .000 .000.- .00028 DUSTO 107.260.- 7.545 89.586.-10.964

TOTAL: 125.405.- 6.683 104.741.-11.882

MISS COARSE SUSPENDED PARTICULATESPECIES INCI FLG MEAS. LJG/M3 PERCENT CALC. UGIK3 RAtIO1 TOTAL 119.72820.- 11.98980 100.00000’- 14.16219 125.60480+- 6.68318 1.05.- .12 TOTAL
13 AL * 6.19990’- .76530 5.17831.- .82309 8.14836.- .72958 1.31.- .20 AL
14 St * 27.88080.- 3.13480 23.28675.- 3.50620 30.50482.- 2.78166 1.09. .16 SI
15 P .02140 c .02787 .010004- .02630 .47.- 1.43 P
16 S * 1.21960.- .14280 101864.- .15694 1.02757+- .09237 .84+- .12 S
17 CL .00000 < .00935 .03600. .01182 .00.- .00 CL
19 K * 2.84270+- .31980 2.37429.- .35760 3.945104- .37958 1.39.- .21 K
20 CA * 3.52740.- .39660 2.94617.- .44359 3.69791+- 26914 1.05.- .14 CA
22 TI * 1.14770+- .25940 .95859.- .23697 1.11912+- .10726 .98.- .24 TI
23 V C .03120 c .02694 .01913.- .00903 .61+- .69 V
24 CR C .00000 c .00192 .00812.- 00206 .00+- .00 CR
25 MN * .22130+- .02500 .18484.- .02790 .10454+- .00912 .47.- .D7 MN
26 FE * 7.84710.- .88200 6.55409’- .98664 6.70346.- .61654 .85+- .12 FE
28 NI .00560+- .00130 .00468+- .00118 .01304.- .01148 2.33+- 2.12 NI
29 Cu 1.03180+- .11600 .86179.- .12975 1.00082+- .08915 .97+- .14 CU
30 ZN * .06470.- .00900 .05404+- .00926 .03389.- .00487 .52+- .10 ZN
31 GA c .00000 c .00042 .00054.- .00065 .00+- .00 GA
33 AS * .00550’- .00220 .00459.- .00189 .00229. .00164 .42+- .34 AS
36 SE c .00000 < .00033 .00022+- .00043 .ODi-- .00 SE
35 BR

< .00000 C .00033 .00310.- .00268 .00+- 0D BR
37 RB .01250.- .00190 .01044.- .00190 .02181+- .00204 1.74+- .31 RB
38 SR .02570.- .00310 .02167.- .00337 .02821.- .00233 1.10’- .16 SR
39 V c .00000 < .0008.4 .00622+- .00130 .00+- .00 V
40 ZR C .00000 C .00334 .00142+- .00.658 .00. .00 ZR
42 140 .03590+- .00480 .02998.- .00501 .02993+- .00367 .83.- .15 MD
46 PD C .00000 C .00159 .00000’- .00282 .00.- .00 PD
67 AG c .00000 .00200 .00000+- .00379 .00+- .00 AG
48 CD c .00000 c .00276 .00000.- .00488 .00.- .00 CD
49 IN .00000 .00334 .00085.- .00606 .00+- .00 IN
50 SN

C .00000 c .00393 .00123+- .00683 .00+- .00 SN
51 SB c .00000 C .00844 .00410+- .01571 .00+- .00 SB
56 BA C .00000 C .01654 .000004- .03012 .00-” .00 BA
57 LA .00000 c .02868 .01272+- .05157 .00.- .00 LA
80 HG .00000 C .00042 .00009’- .00065 .00+- .00 HG
82 PB * .01250+- .00260 .01044.- .00241 .01288.- .00219 1.03+- .28 PBMEASURED AMBIENT MASS CUG/N3): FINE: 27.8.- 2.8 COARSE: 119.7e-12.O TOTAL: 147.5”12.3



t

RESULTS FOR CMB SITE: GR 605 604 YEAR: 86 DATE: 1204

TOTAL PARTICULATE FRACTION

SAMPLING DURATION: 24 HRS. WITH START HOUR: 24

RESULTS DERIVED FRON FINE AMO COARSE SAMPLES

R-SQUARE: .8999

CMI SQUARE: 4.0723

r

OF: 10

% TYPE UG/K3 X

5 5095 6.616.. .912 4.486.- .723

10 TRANS .988i- .275 .670+- .194

13 KNECT 20.808.- 4.041 14.109.’ 2.982

16 SSFF1 .058.. .012 .039.- .009

26buSTo 126.001.- 7.686 85.431.’ 8.834

TOTAL: 154.472.- 6.866 104.735.- 99%

MISS TOTAL JSPENDED PARTICULATE

INCI. •FIG MEAS. UG/ PERCENT CALC. UG/ RATIO

1 TOTAL 147.48770.- 12.31436 100.00000.- 11.80786 154.47170.- 6.86357 1.05+- .10 TOTAL

13 AL • 7.76610.- .78956 5.26559.- .69273 10.22758.- .75378 1.32.- .17 Al.

14 SI 34.80760+• 3.23193 23.6003.4.- 2.94699 38.02148+- 2.86847 1.09.- .13 51

15 P ( .02720 C .02446 .02039.- .02730 .75.- 1.41 P

16 S * 3.05500.- .25139 2.07136.- .26283 2.86297+- .11547 .94+- .09 5

17 CL .02710.- .01266 .01837.- .00872 .05571.- .01284 2.06+- 1.07 CL

19 K * 3.42660+- .32650 2.32331.- .29434 4.56028.- .38389 1.33.- .17 K

20 CA * 4.14990.- .40273 2.81373.- .36021 4.31376.- .27262 1.04.- .12 CA

22 TI • 1.30190.- .25999 .88272.- .19107 1.24010.- .10787 .95+- .21 TI

23 V .03830.- .03216 .02597+- .02191 .02140+- .00916 .56.- .53 V

24 CR .00390.- .00260 .00264.- .00164 .00919.- .00212 2.36.- 1.55 CR

25 MN * .29690.- .02644 .20130+. .02457 .12270+- .00926 .41+- .05 MN

26 FE * 9.16140+- .89623 6.21164.- .79787 7.72464.- 62360 .84.- .11 FE

28 MI .01060+- .00148 .00719.- .00117 .01539.- .01166 1.45.- 1.12 NI

29 Cu 1.18970. .11736 .80664.- .10425 1.15212.- .09012 .97.- .12 CU

30 ZN * .09040.- .00952 .06129.- .00824 .05968.- .00534 .66+- .09 ZN

31 GA .00070.- .00058 .00047.- .00040 .0D065-i-- .00070 .93.- 1.26 GA

33 AS • .01620.- .00356 .01098.- .00258 .01341.- .00201 .83.- .22 AS

36 SE .00280+- .00057 .00190’- .00042 .00031.- .00048 .11.- .17 SE

35 SR * .00500+- .00089 .00339+- .00067 .00890.- .00341 1.78.- .75 BR

37 RB .01430-i.- .00196 .00970.- .00156 .02396.- .00208 1.68.- .27 RB

38 SR .02770+- .00316 .01878.- .00265 .03220.- .00239 1.16.- .16 SR

39 Y
.00000 C .00079 .00801.- .00141 .00+- .00 Y

40 ZR .c .00000 .00327 .00164+- .00552 .00.- .00 ZR

62 NO .0377O. .00513 .02556’- .00408 .03014+- .00395 .80.- .15 MD

46 PD .c .00000 C .00177 .00034’- .00322 .00.- .00 PD

47 AG -C .00000 < .00225 .00006.- .00418 .00.- .00 AG

48 CD c .00000 c .00302 .00154+- .0D552 .00.- .00 CD

49 IN
c .00000 c .00369 .00090.- .00690 .00.- .00 IN

50 SN c .00000 .00437 .00159+- .00786 .00.- .00 SN

51 SB C .00000 .00945 .00501.- .01769 .00.- .00 SB

56 BA C .00000 .c .01819 .00219.- .03379 .00.- .00 BA

57 LA
.00000 c .03171 .01951.- .05977 .00.’ .00 LA

80 HG .00050 .00040 .00015.- .00073 .30.- 1.50 HG

82 PB * .05340.- .00555 .03621.- .00483 .05116.• .00693 .96-’-- .16 PB

MEASURED AMBIENT MASS (UG/M3): FINE: 27.8+- 2.8 COARSE: %19.7.-12.0 TOTAL: 147.5+-12.3



s..’s .; s. : t
FIhE PALJE *‘ID%
SAMFUN DJRATI0: 2% WRS. wiTh START HaiR: 24R-SGtJ&RE; .9305
CHI SDUARE: 4.0305
OF: 8

* TYPE UGfI43

5 5095 3.342.- .416 34.704.- 5.73713 KNECT .245.- .069 2.546.- .76821 2wc02 .226.- .022 2.344.- .34528 DUSTO 1.792.- .147 18.606.- 2.540
TOTAL: 5.605.- .43.4 58.201.- 7.780

MISS FINE SUSPENDED PARTICULATESPECIES INCL FLG MEAS. UG/M3 PERCENT CALC. 1)01143 RATIO1 TOTAL 9.63060.- 1.04910 100.00000.• 15.40560 5.60509+- 43.433 .58k- .08 TOTAL
13 AL * .13420.- .01840 1.39348.- .24402 .19759+ .01811 1.47.- .24 AL
14 SI * .76350.- .08570 7.92785.- 1.24004 .71643.- .06695 .94.- .14 SI
15 P c .00000 .04257 .00091+- .00074 .00+- .00 P
16 S * .82260.- .09380 8.54152.- 1.34699 .52260.- .03391 1.00+- .12 S
17 CL .00000 .c .03323 .00046.- .00089 .00+- .00 CL
19 K • .09880+- .01150 1.02590+. .16355 .05709+- .00568 .58+- .09 K
20 CA * .06010+- .00710 .62405.• .10028 .05692.- .00411 .95.- .13 CA
22 TI • .01300+- .00170 .13499+- .02297 .01154+- .00109 .89+- .14 TI
23 V

C .00020 < .00416 .00021.- .00015 1.06.- 2.25 V
24 CR c .00000 c .00415 .00010+- .00005 .00.- .00 CR
25 MN • .00070.- .00050 .00727.- .00525 .00171.- .00015 2.45.- 1.76 NW
26 FE • .09940+- .01140 1.03213.- .16326 .09673.- .00894 .9?.- .14 FE
28 MI .00060+- .00030 .00623.- .00319 .00022.- .00020 .36+- .37 NI
29 CU .03390+- .00390 .35200.- .05577 .01560+- .00127 .46+- .06 CU
30 ZN .01920.- .00230 .19936.- .03228 .02047+- .00199 1.07.- .16 ZN
31 GA c .00020 c .00312 .00012.- .00019 .60.- 1.29 GA
33 AS * .03500.- .00500 .36342.- .06529 .02047.- .00325 .58.- .12 AS
34 SE .00720.- .00090 .07476.- .01240 .00001.- .00020 .00+- .03 SE
35 SR • .00360.- .00080 .03738.- .00925 .OOD01. .00159 .00+- .44 BR
37 RB C .00010 C .00519 .00021+ .00005 2.05+- 10.27 RB
38 SR c .00000 c .00519 .00037.- .00005 .00.- .00 SR
39 Y c .00000 .c .00727 .00025+- .00018 .00.- .00 y40 ZR C .00000 C .02907 .00006+- .00025 .00.- .00 ZR
42 MD c .00000 C .019Th .00015.- .00014 .00.- .00 MD
46 PD c .00000 c .01765 .00003+- .00015 .00.- .00 PD
47 AG c .00000 c .02492 .00014+- .00017 .00.- .00 AG
48 CO c .00000 c .03115 .00225.- .00033 .00.- .00 CD
49 IN c .000DD c .03946 .00008+- .00032 .00+- .DO IN
50 SN

< .00000 .04776 .00081.- .00038 .00+- .00 SN
51 SB c .00000 .10591 .00333.- .00086- .O0.• 00 SB
56 Si.

< 00000 C .19521 .00013+- .00146 .00+- .00 BA
57 LA c .00000 c .36031 .00063.- .00289 .00.- .00 LA
80 HG .00030.- .00030 .00312+- .00313 .00001.- .00011 .02+- .36 HG
82 PB * .04980.- .00590 .51710.- .08322 .05642.- .00562 1.13.- .15 PSPlEASURED AMBIENT 14*.SS (1)0/143): FINE: 94i.. 1.0 COARSE: 13.3+- 1.4 TOTAL: 23.D.• 1.7



e

RESULTS FOR CMB SITE: HO 619 618 YEAR: 86 DATE: 2O9

COARSE PARTICULATE FRACTION

SA$PLING DURATION: 24 NRS. WITH START HJR: 24

RIQUARE:. .9543

CHI SQUARE: 2.4562
OF: 8

H TYPE UG/M3

5 5095 .000+- 000 .000+- .000

7 GYPSU .689.- .194 5.174.- 1.551

13 NECT 4773. .931 35.822+- 7.933

16 SSFFI .088.- .015 .658.- .130

21 2NCDZ .000+- .000 .000.- .000
C

28 DUSTO 8.305.- .816 62.330.. 8.951

TOTAL: 13.856.- .777 103.984i-1Z.358

MISS COARSE SUSPENDED PARTIOULATE

SPECIES INCL FLG MEAS UG/M3 PERCENT CALC. UG/M3 RATIO

1 TOtAL 13.32500+- 1.39620 100.00000+- 14.81820 13.85592+- .77716 1.04.- .12 TOTAL

13 AL * .74270.- .09320 5.57373.- .91120 .79968.- .06095 1.08.- .16 AL

14 SI • 3.52070+- .39580 26.42176.- 4.06048 2.89131.- .22686 .82+- .11 SI

15 P C .02250 c .17053 .00263+- .00218 .12+- .15 P

16 S .24260.- .03160 1.82064.- .30435 .22826+- .01528 .94.- .14 S

17 CL .01260.- .00410 .09456.- .03233 .00947+- .00138 .73+- .27 CL

19 K * .25860.- .02960 1.93921.- .30105 .33406+- .02964 1.29+- .19 K

20 CA * .76780.- .08630 5.76210.- .88543 .87385.- .06354 1.14.- .15 CA

22 TI .08230.- .01860 .61764+- .15386 .09560+- .00839 1.16.- .28 TI

23 V .00690+- .00490 .03677.- .03697 .00241.- .00072 .49.- 51 V

24 CR .00000 .00300 .00125.- .00017 .00+- .00 CR

25 MN • 01790+- .00210 .13433+- .02113 .01073.- .00079 .60+- .08 MN

26 FE .67420.- .07590 5.05966+- .77815 .62944+- .04981 .93.- .13 FE

28 NI .00030.- .00030 .00225.- .00226 .00147+- .00089 4.91+- 5.74 NI

29 CU .14160.- .01600 1.06266+- .16376 .10469+- .00732 .74.- 10 CU

30 ZN a .01080.- .00160 .08105+- .01471 .01299+- .00198 1.20+- .26 ZN

31 GA .00000 c .00225 .00014.- .00017 .00.- .00 GA

33 AS .00950.- .00220 .07129.- .01812 .01011.- .00230 1.06.- .35 AS

34 SE .00000 C .00225 .00006.- .00020 .00.- .00 SE

35 BR * .00000 C .00300 .00032.- .00213 .DO’ .00 ER

37 RB C .00000 ( .00300 .00191+- .00016 .00.- .00 RB

38 SR .00400.- .00070 .03002’- .00612 .00330+- .00024 .82+- .16 SR

39 Y C .00000 c .00450 .00070+- .00016 .00.- .00 Y

40 ZR .00000 C .01876 .00037.- .00043 .00+- .00 ZR

42 MO < .00000 ( .01201 .00266.- .00031 .00.- .00 NO

46 PD .00000 .01201 .00000+- .00024 .00.- .00 PD

47 AG .00000 C .01501 .00000.- .00032 .00+- .00 AG

68 CD .00000 .02026 .00101.- .00054 .00+- .00 CD

49 IN C .00000 C .02402 .00022’- .00051 .00+- .00 IN

50 SW .00000 c .03002 .0D55+- .00059 .00+- .00 SN

51 SB c .00000 c .06379 .00198+- .00137 .00.- .00 SB

56 BA .00000 .12333 .00000’- .00257 .00+- .00 BA

57 LA c .00000 .22439 .00335.- .00440 .00.- .00 LA

80 HG .00000 c .00225 .00002+- .00022 .00+- .00 HG

82 PS * .01550+• .00250 .11632.- .02237 .01194.- .00168 .77.- .16 p5

MEASURED AMBIENT MASS (UG/N3): FINE: 9.6+- 1.0 COARSE: 13.3.- 1.4 TOTAL: 23.0+- 1.7



s...-s FD :s S:’E. c L8 EAR• to D&E 1209TO1A PARTIC_ATE FRACTI0
SAM..ING DURAIQI: 24 NRS. WITH START HJR; 24RESULTS DERIVED FR FINE AND COARSE SAMPLESR-SCLJARE: .9543
CHI SQUARE: 2.4562
OF; B

W TYPE UGFN3 X
5 5095 3.342+- .416 14.560.- 2.1237 GYPSU 689.- .194 3.004+- .87413 KNECT 5.019.- .934 21.862.. 4.39516 SSFFI .088.- .015 .382.- .07021 2NCD2 .226+- .022 .983+- .12328 DIJSTO 10.097.- .829 43.986+- 4.923

TOTAL:. 19.461.- .890 84.777.- 7.526
MISS TOTAL SUSPENDED PARTICuLATESPECIES INCL FLO MEAS. UG/M3

- PERCENT CALC. UGfM3 RATIOI TOTAL 22.95560+- 1.74662 100.00000.- 10.75908 19.46101+- .89029 .85.- .08 TOTAL
13 AL • .87690.- .09500 3.81998.- .50569 .99727+- .06358 1.14+- .14 AL
14 SI * 4.28420.- .40497 18.66298.- 2.26655 3.60775+- .23653 .84+- .10 SI
15 P .02250 .10034 .00356+- .00230 .16.- .19 P
16 S * 1.06520.- .09898 4.64026.- .55726 1.O5086- .03719 99+- .10 S
17 CL .01260.- .00520 .05489.- .02304 .00993.- .00166 .79.- .35 CL
19 K * 35720.- .03176 1.55605.-’ .18207 .39115.- .03014 1.10+- .13 K
20 CA .82790.- .08659 3.60653.- .46665 .93077.- .06367 1.12.- .14 CA
22 TI .09530.- .01868 .41515.- .08728 .10714.- .00846 1.12.- .24 TI
2.3 V .00510.- .D0492 .02222.- .02148 .00263.- .00073 .51+- .52 V
24 CR c .00000 .00246 .00135+- .00018 .00.- .00 CR
25 MN • .01860+- .00216 .08103.- .01124 .01244.- .00081 .67.- .09 MN
26 FE 77360.- .07675 3.36998.- .42133 .72618.- .05060 .96.- .11 FE
28 NI .00090.- .00042 .00392.- .00187 .00169.- .00091 188.- 1.35 NI
29 Ct) .17550.- .01667 .76452.- .09236 .12029.- .00763 .69.- .08 Cu
30 ZN .03000.- .00280 .13069.- .01574 .03346.- .00280 1.12.- .14 ZN
31 GA

< .00020 c .00185 .00026.- .00025 1.32.- 3.07 GA
33 AS • .04650.- .00546 .19385.- .02800 .03059.- .00398 .69.- .12 AS
34 SE .00720.- .00095 .03136+- .00477 .00007.- .00029 .01.- .04 SE
35 BR * .00360.- .00089 .01568.- .00607 .00033.- .00266 .09+- .74 BR
37 RB .00010 c .00Z79 .0021?.- .00017 21.20.- 135.73 RB
38 SR .00400.- .00086 .01742+- .00397 .00367.- .00024 .92—- .21 SR
39 Y .00000 < .00602 .00095.- .00026 .00.- .00 Y
40 ZR .00000 c .01635 .00064.- .00050 .00—- .00 ZR
42 MO

C .00000 c .01082 .00281.- .00034 .00.- .00 MD
66 PD

< .00000 .01017 .00003.- .00028 .00.- .00 PD
47 AG .00000 ( .01361 .00016+- .00036 .00.- .00 AG
48 CD c .00000 c .01758 .00325.- .00064 .00+- .00
49 IN .00000 c .02164 .00030.- .00060 .00’-- .00 IN
50 SN .00000 c .02656 .00136+- .00070 .00+- .00 SN
51 SB .00000 c .05784 .00531.- .00162 .00+- .00 SB
56 IA .00000 C .10954 .00013+- .00295 .00+- .00 BA
57 LA .00000 C .19954 .00397.- .00526 00+- .00 LA
80 HG .00030 C .00185 .00003’- .00024 .10+- 83
82 PB * .06530’- .00641 .28446+- .03532 06837.- .00586 1.05+- .14 PBMEASURED AMBIENT MASS (1)0/1(3): FINE: 9.6’- 1.0 COARSE: 13.3.- 1.4 TOTAL: 23.0.- 17



0

RESULTS FOR CMB SITE: HO 675 676 YEAR; 86 DATE; 1218

FINE PARTICULATE FRACTION

SAMPLING DURATION: 24 HRS. WITH START I4QUR: 24

R-SQUARE: .9170

CMI SQUARE: 6.1770
OF: 7

# TYPE UGlG X

5 5095 4.788.- .592 44.186+. 7.230

13 KNECT .449’- .099 4.1391- 1.016

18 NTFFZ .190.- .059 1.755.- .573

28 OUSTO 1.851+- .160 17.086+- 2.355

33 CONCO .317+- .090 2.926.- •8

TOTAL: 7.595.- .609 70.091+- 9.385

M!SS FINE SUSPENDED PARTICULATE

SPECIES INCL FI.G MEAS. UGf)a PERCENT CALC. UG/M3 RATIO

1 TOTAL 10.83580+- 1.16170 100.00000.- 15.16170 7.59497.- .60921 .70.- .09 TOTAL

13 AL .13940.- .02110 1.28648+- .23862 .21797.- .01890 1.56.- .27 AL

14 SI — .88800.- .10170 8.19506.- 1.28561 .77901+- .06957 .88.- .13 51

15 P .00000 ( .04799 .00112.- .00077 .00.. .00 P

16 S • 1.17160+- .13360 10.81231.- 1.69230 1.17160.- .04819 1.00.- .12 S

17 CL .00000 ( .04337 .00084.- .00086 .OOi-- .00 CL

19 K .11350+- .01320 1.04745.- .16568 .06107.- .00567 .54. .08

20 C. .08710.- .01010 .80382+- .12694 .08408.- .00444 .97.- .13 CA

22 TI .01060.- .00140 09782-’-- .01664 .01240+- .00113 1.17.- .19 II

23 V .00070.- .00040 .00646.- .00376 .00026.- .00016 .38.- .31 V

24 CR .00070.- .00030 .00646+- .00285 .00013+- .00006 .19+- .12 CR

25 MN .00240.- .00050 .02215.- .00519 .00194.- .00016 .81.- .18 MN

26 FE .11420.-- .01300 1.05391.- .16680 .10629.- .00930 .93.- .13 FE

28 NI .00090.- .00030 .00831.- .00291 .00028+- .00020 .31.- .25 NI

29 01.1 .14330.- .01610 1.32247+- .20537 .01832.- .00134 .13.- .02 CU

30 ZN .03080.- .00370 .28424.- .0.4577 .04377.- .00305 1.42+- .20 ZN

31 o* .00070.- .00060 .00666.- .00558 .00010+- .00022 .14+- .34 GA

33 AS • 13210+ 01730 1 21911. 20633 09318. 00749 71. 11 AS

34 SE .01070.- .00130 .09875.- .01600 .00001.- .00030 .00.- .03 SE

35 BR * .00260-’-- .00220 .02399.- .02047 .00001.- .00541 .01.- 2.08 BR

37 RB ‘ .00000 c .00461 .00023.- .00008 .00.- .00 RB

38 SR C 00000 00461 00044. 00005 00+ 00 SR

39 V ( .00000 c 00831 .00031+- .00026 .00.- .00 V

60 ZR .00000 C .03045 .00008.- .00031 D0.- .00 ZR

62 MC C .00000 c .01661 .0001.3.- .00015 .00.- .00 MD

46 PD .00000 c .01569 00006’- .00016 .00+- .00 PD

47 AG c .00000 c .02307 .00017.- .00018 .00.- .00 AG

48 CD C .00000 C .02953 .00573.- .00050 .00.- .00 CD

49 EN c .00000 c .03507 00017.- .00033 .00.- .00 IN

50 SN c .00000 c .04430 .00197-- .00042 .00+- .00 SN

51 SB .00000 C .09967 .00772.- .00102 .00.- .00 SB

56 BA C .00000 c .18365 .00024.- .00155 .O0. .00 BA

57 LA < .00000 c .33039 .00114+- .00306 .00+- .00 LA

80 HG .00050.- .00040 .00461.- .00372 .00001+- .00066 .02.- .92 HG

82 PB • .15520.- .01760 1.43229.- .22352 .10194.- .00794 .66.- .09 P8

MEASURED AMBIENT MASS (UG/M3): FINE: 10.8+- 1.2 COARSE: 14.7.- 1.5 TOTAL: 25.5+- 1.9



is_s r :h s:E: w & DAE: 12AFcSE PA IL..ATE FRA:TlO
SAMLIh D4jRAIIOK: 24 HRS. WITh START NtJJR: 24R-SQUARE: .9753
CNI SQUARE: 1.6260
OF: 7

TYPE UG/M3 X
5 5095 1.206+- .217 8.231.- 1.70913 KNECT 8.017.- 1.150 56.692+- 9.68918 MTFF2 .025.- .015 .i68- .10728 DUSTO 6.590.- .863 44.961+- 7.51933 Coco .087.- .020 .596.- .150

TOTAL: 15.925.- .871 108.648.-12.766

MISS COARSE SUSPENDED PARTICULATESPECIES INCL FLG MEAS. UG/M3 PERCENT CAL.C. UG/M3 RATIO
I TOTAL 14.6577D 1.5242D 100.00000+: 14.70588 15.92532+- .87125 1.09.- .13 TOTAL

13 AL • .70020.- .09110 4.77701.- .79564 .84639.- .05992 1.21.- .18 AL
14 SI 3.26390+- .37410 22.26748+- 3.44609 2.95174+- .21112 .90.- .12 SI
15 P

< .00000 c .03207 .00442.- .00203 .00.- .00 P
16 s • .39460.- .04960 2.69210+- .43917 .39460+- .01464 1.00.- .13 S
17 CL .01870.- .00520 .12758.- .03788 .01591.- .00184 .85.- .26 CL
19 K * .27300.- .03130 1.86250.- .28829 .30085+- .02426 1.10.- .15 K
20 CA • 1.00970+- .11330 6.88853.- 1.05385 1.10186.- .10196 1.09.- .16 CA
22 it • .06690+- .01520 .456.42.- .11404 .08691.- .00691 1.30.- .31 II
23 V .00480 .03360 .00253+- .00061 .53+- 35 V
24 CR .00000 .00341 .00151+- .00017 .00+- .00 CR
25 MN a .01470+- .00180 .10029.- .01611 .01180+- .00084 .80+- .11 MM
26 FE a .84690.- 09520 5.77785.- .88.477 .62778-- .04521 .76+- .10 FE
28 MI .00080.- .00040 .00546.- .00279 .00141.- .00071 1J6.- 1.25 NI29 CU 39790e- .06490 2.71461.- .41655 .10853.- .00749 .27.- .04 CU
30 ZN * .01410.- .00270 .09620.- .02096 .01273.- .00092 .90+- • 18 ZN31 GA ( .00000 < .00205 .0D024.- .00013 .00+- .00 CR
33 AS * .01830.- .00390 .12485.- .02961 .01880.- .00270 1.03+- .26 AS
34 SE .00000 < .00205 .00010.- .00020 .00.- .00 SE
35 BR C .00000 C .00273 .00035.- .0D217 .00.- .00 BR
37 RB < .00000 < .00273 .00180.- .00014 .00.- .00 RB
38 SR .00220.- .00050 .01501’- .00375 .00402.- .00030 1.83.- .44 SR
39 Y c .00000 C .004D9 .00089.- .00018 .00.- .00 Y40 ZR c .00000 c .01978 .00064.- .0004.4 .00.- .00 ZR42 MO c .00000 c .01023 .00197+- .00029 .00+- .00 MO46 PD c .00000 c .01023 .00000.- .00025 .00+- .00 PD47 AG .00000 .01364 .00003+- .00033 .00+- .00 AG
48 CD c .00000 C .01842 .00112.- .00066 .00+- .00 CD49 IN c .00000 c .02251 .00044.- .00051 .00+- .00 IN
50 SN C .00000 c 02661 .00104.- .00060 .00.- .00 SN51 SB c .00000 c .06072 .00375+- .00141 .00.- .00 SB56 BA C .00000 C .11052 .00000.- .00262 .00.- .00 BA57 LA C .00000 .c .20194 .00562+- .00450 .00+- .00 LA80 140 .00000 .00205 .00004’- .00019 .00.- .0082 PB * 03040.- .00420 .20740.- .03586 .03141+- .00259 1.03+- .17 PB

MEASURED AMBIENT MASS (UGFM3): FINE: 10.8.- 1.2 COARSE: 14.7+- 1.5 TOTAL: 253.- 1.9



C

RESULTS FOR CM8 SITE: HO 675 676 YEAR: 86 DATE: 1218

TOTAL PARTICULATE FRACUON

SAMPLING DURATION: 24 MRS. WITN START WWR: 24

RESULTS DERIVED FRON FINE AND COARSE SAMPLES

R-SQUARE: .9753

CMI SQUARE: 1.6260

DF: 7

I TYPE x

5 5095 5.994.- .630 23.513.- 3.039

13 KNECT 8.465.- 1.154 33.205.- 5.170

18 MTFF2 .215.- .061 .843.- .246

28 DLJSTO 8.6.62+- .878 33.113.- 4.249
C

33 CONCO .404.- .092 1.586.- .381

TOTAL: 23.520’- 1.063 92.260+ 8.093

MISS TOTAL SUSPENDED PARTICULATE

SPECIES JNCL PLG MEAS. UG/N3 PERCENT CALC. UGIN3 RATIO

I TOTAL 25.69350.- 1.91644 100.00000+- 10.63115 23.52029.- 1.06312 .92.- .08 TOTAL

13 AL * .83960. .09351 3.29339.- .44256 1.06436.- .06283 1.27+- .16 AL

14 SI * .38768 16.28611.- 1.95227 3.73075.- .22228 .90’- .10 SI

15 P ( .00000 .02749 .00554.- .00217 .00+- .00 P

16 s 1.56620.- .14251 6.14353+- .72510 1.56620.- .05037 1.00+- .10 S

17 CI. .01870.- .00701 .07335.- .02804 .01674.- .00203 .90+- .35 CL

19 a .38650i.- .03397 1.51607+- .17534 .36192.- .02491 .94’ - ID K

20 CA 1.09680+- .11375 4.30227.- .55108 1.185954- .10216 1.08+- .15 CA

22 TI * .07750+- .01526 .30400.- .06409 .09930.- .00701 1.28.- .27 TI

23 V .00550+- .00492 .02157.- .01935 .00280.- .00063 .51.- .47 V

24 CR .00070+- .00058 .00275.- .00230 .00165.- .00018 2.35.- 1.98 CR

25 MN .01710+- .00187 .06708.- .00890 .01375.- .00085 .80.- .10 MN

26 FE .96110+- .09608 3.76998.- .47156 .73406.- .04616 .76.- .09 FE

28 NE 00170+- .00050 .00667.- .00202 .00169.- .00076 .99.- .52 NI

29 CU .54120+- .04770 2.12289.- .24592 .12684+- .00761 .23’- .02 CU

30 ZN • .04.490+- .00458 .17612.- .02232 .05651.- .00319 1.26’- .15 ZN

31 GA .00070.- .00067 .00275.- .00264 .00034.- .00026 .48.- .59 GA

33 AS • .15040+- .01773 .58995.- .08250 .11198k- .00796 .74.- .10 AS

34 SE .01070.- .00133 .04197.- .00611 .00011.- .00036 .01.- .03 SE

35 BR • .00260+- .00224 .01020.- .00880 .00036.• .00583 .14.- 2.25 BR

37 RB c .00000 c .00251 .00203.- .00016 .00+- .00 RB

38 SR .00220+- .00071 .00863.- .00285 .004464- .00030 2.03.- .67 SR

39 Y .00000 .00424 .00120+- .00031 .004- .00 Y

40 ZR c .00000 c .01723 .00072.- .00054 .00.- .00 ZR

42 MO .00000 .00919 .00240.- .00033 .00.- .00 MO

46 PD .00000 .00889 .00006’- .00030 .D0+- 00 PD

47 AG c .00000 c .01256 .0002D.- .00037 .00’- .00 AG

48 CD .00000 c .01662 .00685.- .00068 .00.- .00 CD

49 IN .00000 c .01974 .00061+- .00061 .00.- .00 IN

50 SN .00000 < .02626 .00301’- .00073 .00.- .00 SN

51 SB < .00000 .05489 .01147.- .00174 .00.- .00 SB
V

56 BA c .00000 .10065 .00024+- .00304 .00.- .00 BA

57 LA c .00000 C .18221 .00676.- .00543 .00+- .00 LA

80 HG .00050+- .00050 .00196.- .00197 .00005.- .00050 .10.- 1.00 HG

82 ps .18560.- .01809 .72803.- .08963 .13335.- .00835 .72.- .08 s

MEASURED AIBIENT MASS (VG/M3): PINE: 10.8.- 1.2 COARSE: 14.7+- 1.5 TOTAL: 25.5.- 1.9



r .. c—

..

S. 2. s. :‘ S16
R-SJARE: .9609
CHI SQUARE: 1.7436
OF

# TYPE

8

UGIH3

5 5095 2.818 .387 31.067.- 5.46913 KNECT 1.085.- .211 11.958.- 2.67224 SLPR2 .704.- .068 7.763.- 1.13828 DUSTO 3.153*- .289 34.754.- 4.983
TOTAL: 7.760.- .462 85.542.-10.7Z1

SPECIES IWCI. FLO
HISS FINE SUSPENDED PARTICULATEMEAS. UG/43 PERCENT

1 TOTAL 9.07170.- 1.00050 100.00000+- 15.5970813 AL * .30980.- .04070 3.41502.- .5857814 SI * 1.14450+- .13110 12.61616.- 2.00611s p
.ooooo C .0586216 S * 7’2080.- .08580 794559+- 1.2893617 CL c .00000 C .0584219 .11260.- .01310 1.24122.- .1989820 CA • .18110.- .02060 1.99632.- .3162922 TI * .02530.- .00570 .27889+- .0699623 V .00230.- .00230 .02535.- .0255124 CR .00000 < .0033125 MN .00560+- .00080 .06173.- .0111426 FE • .24580+- .02770 2.70953.- .4272428 HI .00080.- .00030 .00882+- .0034529 CU .20620.- .02320 2.27300.- .3581130 ZN • .11650.- .01320 1.28421.- .2030631 CA c .00000 c .0099233 AS * .09780.- .01690 1.07808.- .2210034 SE .01930.- .00230 .212Th.-. .0345435 BR * .00000 < .0077237 RB .00000 c .0064138 SR .00050.- .00040 .00551+- .004.4539 Y .00000 < .0099260 ZR .00000 .0264662 $0 .00370.- .00370 .04079+- .0410346 PD .00000 C .0154347 AG .00000 C .0220548

.00000 C .0264649 IN .00000 ‘ .0330750 SN .00000 c .0396851 SB .00000 c .0903956 BA .00000 .1631457 LA c .00000 c .3053580 HG c .00000 c .0064182 PB • .22990.- .02590 2.53425.- •39954

CALC. UQ/M3 RATIO

7.76009.- .46200 .86. .11 TO1A39393.. .03268 1.27.- .20 AL1.39040.- .11972 1.21.- .17 SI.00221.- .00293 .00.- .00 P.72080i-- .03530 1.00.- .13 S.00203.- 00331 .00.- .00 CL.10705.- .00968 .95.- .14
.18477+- .01560 102.- .16 CA.02190.- .00196 .87+- .21 TI.00052. .00027 .23.- .26 V.00027.- .00012 .00.- .00 CR.00359.- .00030 .64.- .11 MN.19073.- .01602 .78.- .11 FE.00043.- .00055 .54.- 72 NI.03050.- .00234 .15.- .02 CU.12587+- .D1246 1.08.- .16 ZN.00004.- .00064 .00+- .00 GA.09326.- .01277 .95.- .21 AS.00003.- .00082 .00+- .04 SE.00004.- .00715 .00+- .00 BR.00042+- .00013 .00.- .00 RB.00084.- .00011 1.69+- 1.37 SR.00089. .00069 .00.- .00 y

.00016.- .00051 .00.- .00 ZR.00221.- .00034 .60.- .60 MD.00014.- .00027 .00.- .00 PD.00002.- .00033 .00.- .00 AG.01092.- .00122 .00+- .00 CD.00000.- .00061 .00.- .00 IN.00542.- .00091 .00+- .00 SN.01083.- .00193 .00.- .00 SB.00057.- .00272 .00.- .00 BA.00277+- .00534 .00+- .00 LA.00002+- .00077 .00+- .00 HG.21655.- .02159 .94+- .14 PBMEASURED AMBIENT MASS (UG/M3): FINE: 9.1.- 1.0 COARSE: 22.9+- 2.3 TOTAL: 31.9+ 2.5



RESULTS FOR CMB SITE: CR 780 779
COARSE PARTICULATE FRACTION
SAMPLING DURATION: 24 HRS. WITH START HOUR: 24
R-SQUARE: .9584
CMI SQUARE: 2.8400
DF: 7

YEAR: 87 DATE: 0127

22.86920.- 2.32550 100.00000.- 14.38071
1.34240.- .16990 5.86990.- .95300
5.36100+- .61140 23.44201.- 3.58185

.00000 c .03192
.69130+- .08100 3.02284.- .46697
.0248G.- .00590 .10844.- .02806
.60320+- .04580 1.76307.- .26879

* .97090.- .10930 4.24545.- .64404
* .15010.- .01700 .65634.- .09990

c .00770 .03515
‘ .00000 .00262

* .02510.- .00290 .10975.- 01689
• 1.46530+- .16680 6.40731.- .97149

.00090.- .00050 .00394.- .00222
- 67800+- .07640 2.96669.- .64999

* .05700+- .00760 .24924.- .04179
< .00000 ( .00175

* .01340+- .00480 .05859.- .02182
( .00000 < .00175

* .00030 ‘ .00219
.00250+- .00050 .01093.- .00245
.00730+- .00100 .03192.- .00545

.00000 .00262
C .00000 C .01006

.01330+- .00210 .05816.- .01092
c .00000 C .00612
C 00000 C .00787
( .00000 C .01137
C .00000 < .01356
C .00000 01574
C .00000 C .03498
C .00000 c .06472

.00000 C .12112

.00000 C .00131

* .04850+- .00660 .21208+- .03533

22.31059.- 1.17971 .98.- • ii TOTAL

1.25355.- .10758 .93.- .14 AL
4.66966.- .40900 .87.- .13 SI

.00207.- .00431 .00.- .00 P

.61790.- .04392 .89.- .12 S

.00746.- .00262 .30+- .13 CL

.59023.- .05556 1.46.- 22 K
1.08335.- .06500 1.12.- .14 CA

.16745.- .01570 1.12.- .16 TI

.00301+- .00132 .39.- .44 V
.00167+- .00031 .00.- .00 CR
.01630+- .00135 .65.- .09 MN

1.19166.- .09225 .81.- .11 FE
.00311.- .00201 3.45.- 2.94 NI
.38597+- .02655 .57.- .08 Cu
.06164.- .00503 1.08+- .17 ZN
.00011.- .00030 .00.- .00 GA
.01618.- .00721 1.21+- .69 AS
.00020.- .00076 .00.- 00 SE
.00048.- .00301 1.60+- 10.39 BR

00335.- .00032 1.34.- .30 RB
.00666.- .00039 .64+- .10 SR

.00098.- 00039 .00+. .00 y

.00029.- .00075 .00.- .00 ZR

.00616.- .00057 .48.- .08 MD

.00000+- .00042 .00.- .DO PD

.00027.- .00057 .00+- .00 AG

.00151.- .00085 .0G.- .00 CO

.00018.- .00090 .00.- .00 IN

.00098.- .00104 .00.- .00 SN

.00333+- .00245 .00-.-- .00 SB

.M0000.- .00446 .00+- .00 BA

.00263-.-- 0D764 .00.- 00 LA

.00002.- .00024 .00.-- .00 HG

.04661.- .00636 .96.- .18 PB

# TYPE UG/M3 x

0

5 5095 .000+- .000 .000+- .000

7 GYPSU 1.680+- .521 7.368.- 2.397
13 KNECT 3.758.- 1.414 16.432+- 6.406 -

22 ZNCD3 .173.- .039 .758.- .187
24 SLPR2 .000.- .000 .000.- .000
26 CHORM 1.012+- .206 4.426.- 1006
28 DUSTO 15.687.- 1303 68.593.- 9007

TOTAL: 22.311+- 1.180 97.557.-11.181

MISS COARSE SUSPENDED PARTIJLATE
SPECIES INCL FLG KEAS. UG/K3 PERCENT CALC. UG/M3 RATIO

*

*

1 TOTAL
13 AL
14 SI
15 P
18 S
17 CI.
19 K
20 CA
22 TI
23V
26 CR
25 MN
26 FE
28 NI
29CU
30 ZN
31 GA
33 AS
34 SE
35 BR
37 RB
38 SR
39 Y
40 ZR
42 MO
46PD
47 AG

49 IN
50 Sw
51 SB
56 BA
57 LA
80 HG
82 PB

MEASURED AMBIENT MASS (UG/M3): FINE: 9.1.- 1.0 COARSE: 22.9.- 2.3 TOTAL: 31.9+- 2.5



RES_S F : SE: R & YE4; & DA’E;COARSE P C.AE FRACTIO
SAMPLINC DURATIDN 26 )4RS. WITH START NDJR: 24R-SGUARE: .9556
CHI SQUARE: 2.2877
OF: B

* TYPE UG/N3

5 5095 .000.- .000 .000.- .0007 GYPSU 1.424.- .481 4.040i-- 1.42413 KiECT 2.778.- 1.473 7.879.- 4.25417 MTFF1 .000.- .000 .000.- .00022 2NCD3 .201.- .035 .569+- .11628 DUSTO 34.282.- 2.475 97.246.-1Z.036
TOTAL: 38.68.4.- 2.272 109 734.-12 775

MISS COARSE SUSPENDED PARTICULATESPECIES INCI FLO HEAS. UG/M3 PERCENT CALC. UG/X3 RATIOI TOTAL 35.25270.- 3.54370 100.00000.- 14.21607 38.66420+- 2.27196 1.10+- .13 TOTAL
13 AL 2.14380.- .27360 6.08124.- .98795 2.45295+- .23181 1.14k- .18 AL
14 si a 9.95240.- 1.11590 28.23160.- 4.25132 9.27806.- .88553 .93.- .14 SI
15 P

.00000 ( .03120 .0O153- .00864 .00.- .00 P
16 s a .59760+- .07150 1.69519.- .26490 .57500+- .04792 .96.- .14 S
17 CL .01000.- .00600 .02837.- .01726 .00551.- .00424 .35.- .54 CL
19 K a .95640+- .10760 2.71298.- .40931 1.23556+- .12124 1.29.- .19 K
20 c 1.08400+- .12180 3.07494.- .46359 1.13083.- .06592 1.04.- .13 CA
22 TI a .27430+- .06190 .77810.- .19222 .34974.- .03426 1.28.- .31 TI
23 V .01 160 c .03364 .00552.- .00288 .48.- .54 V
24 CR .00000 .00227 .00215.- .00066 .00+- .00 CR
25 MN a .05410+- .00620 .15346+- .02339 .03106.- .00289 .57.- .08
26 FE a 2.37140.- .26590 6.72686+- 1.01300 2.04919.- .19642 .86.- .13 FE
28 NI .00160.- .00060 .00454+- .00176 .00391.- .00367 244.- 2.47 NI
29 CU .52180+- .05870 1.48017.- .22330 .30254.- .02831 .58k- .08 CU
30 ZN a .02480+- .00400 .07035.- .01337 .02165.- .00253 B7- .17 ZN
31 GA .00000 .00113 .00008.- .00038 .00.- .00 GA
33 AS a .01790.- .00420 .05078+- .01296 .01537.- .00835 .86.- .51 AS
34 SE .00110.- .00030 .00312.- .00091 .00003.- .00089 .03+- .81 SE
35 BR a

.00000 .00142 .00092.- .00356 .00.- .00 BR
37 RB .00420.- .00060 .01191+- .00208 .00677.- .00065 1.61.- .28 RB
38 SR .00490.- .00080 .01390+- .00266 .00802.- .000Th 1.64.- .31 SR
39 V .00170+- .00070 .00482.- .00204 .00179.- .00057 1.05.- .55 y
40 ZR .00000 .00908 .00022.- .00156 .00+- .00 ZR
42 MO .01050.- .00200 .02978+- .00641 .00971.- .00117 .92.- .21 MO
46 PD .00000 .00682 .00000+- .00089 .00+- .00 PD
47 AG .00000 < .00624 .00004.- .00121 .00.- .00 AG
48 CD c .00000 c .00794 .00126.- .00163 .00+- .00
49 IN c .00000 c .00964 .00013.- .00193 .00+- .00 IN
50 SN .00000 .01220 .00103.- .00218 .00+- .00 SN
51 SR .00000 < .02723 .00350.- .00506 .00.- .00 SB
56 BA .00000 c .04964 .00000+- .00955 .00.- .00 BA
57 LA .00000 c .08709 .00195.- .01636 .00.- .00 LA
80 HG .c .00000 c .00085 .00001.- .00032 .00.- .00 HG
82 p5 a .04510.- .00570 .12793.- .02066 .04895.- .00756 1.09.- .21 p5MEASURED AMBIENT MASS (UGFM3;: FINE; 11.7.- 1.2 COARSE: 35.3.- 3.5 TOTAL: 46.9+- 3.8



RESULTS FOR UMB SITE: OR 679 678 YEAR: 86 DATE: 1218
FINE PARTICULATE FRACTION
SAMPLING DURATION: 24 IRS. WITH START HQJR: 24
R-SQUARE: .9493
CHI SQUARE: 3.8782
OF: 7

# TYPE UG/M3 X

5 5095 4.027.- .547 36.470+- 5.938
7 GYPSU .332.- .091 2.842.- .831

17 MTFF1 .166.- .043 1.253.- .392
22 ZNCD3 .262.- .062 2.241.- .585
28 DUSTO 5.374.- .348 46.000+- 5.710

TOTAL: .63

MISS FINE SUSPENDED PARTICULATE
SPECIES INtL FLG flEAS. UG,’N3 PERCENT CALC. UG/N3 RATIO

I
1 TOTAL 11.68190.- 1.23760 100.00000+- 14.98242 10.14074.- .63503 .87.- .11 TOTAL

13 AL .43170+- .05480 3.69546.- .61101 .54067.- .05405 1.25+- .20 AL

14 si 1.96240.- .22020 16.62743.- 2.57995 2.00237+- .20025 1.03+- .16 SI

15 P .00000 c .05136 .00205+- .00218 .00+- .00 P

16 S a 1.08440i 12340 9.28274.- 1.44325 1.08440.- .04165 1.00.- .12 S

17 CL .00000 c .03595 .00000+- .00139 .00.- .00 CL

19 K .15520.- .01780 1.32855.- .20743 .16536.- .01643 1.07+- .16

20 CA a .15280.- .01740 1.30801.- .20344 .15280.- .01087 1.00.- .13 CA

22 TI * .03420i-- .00400 .29276.- .04620 .03278.- .00328 .96+- .15 Ti

23 V .00170.- .00060 .01455.- .00536 .00047.- .00045 .28.- .28 V

24 CR .00140.- .00040 .01198.- .00365 .00022.- .00015 .16.- .12 CR

25 MN a .007704.- .00100 .06591.- .01105 .00450.- .00045 .58.- .10

26 FE a .zsiro.- .03170 2.41142.- .37269 .27107.- .02670 .96+- .14 FE

28 NI 00050.- .00030 .00428.- .00261 .00071+- .00059 1.42+- 1.46 MI

29 CU .11240+- .01270 .96217.- .14903 043B2’- .00378 .39+- .06 CU

30 ZN * 02470.- .00290 .21144+- .03364 .03418.- .00233 1.38.- .19 ZN

31 GA .00060.- .00060 .00514+- .00516 .00009.- .00026 .15.- .46 GA

33 AS • .iOiZO.- .01320 .86630.- .14557 .06846.- .00613 .68. .11 AS

34 SE .00680+• .00090 .05821’- .00987 .00000+- .00044 .00*- .06 SE

35 BR * .00350+- .00170 .02996.- .01489 .00371+- .00160 1.06.- .69 BR

37 RB .00000 ( .00342 .00055’- .00013 .00’- .00 RB

38 SR c .00000 .00428 .00091.- .00015 .00+- .00 SR

39 Y ( .00000 c .00599 .00065.- .00031 .00.- .00 Y

40 ZR .00000 .02568 .00004+- .00074 .00+- .00 ZR

42 MD .00000 .01370 .00032+- .00041 .OD.• .00 MD

46 PD c .00000 .01455 .00000.- .00044 .00+- .00 PD

47 AG .00000 < .01969 .00018+- .00050 .00+- .00 AG

48 to .00000 c .02654 .004Th.- .00081 .00+- .00 CD

49 IN c .00000 < .03082 .00015’- .00094 .00.- .00 IN

50 SM ( .00000 ‘ .03767 .00152.- .00111 .00+- .00

51 SB .00000 .08560 .00593.- .00235 .00.- .00 SB

56 BA .00000 c .15494 .00000.- .00434 .00’- .00 BA

57 LA .00000 .28934 .00000+- .00858 .00+- .00 LA

80 HG .00070.. 00040 .00590+- .00348 .00000.- .00031 .00+- .45 HG

82 PS * .11820.- .01360 1.01182+- .15700 .08554.- .00692 .72+- .10 PB

MEASURED AMBIENT MASS(UG/M3;: FINE; 11.7.- 1.2 COARSE: 35.3+- 3.5 TOTAL: 46.9.- 3.8



‘ e’c L’ &:0ASE PA’A’E FRA::D
SAMPJ DJRA1D: 24 tiRS. WITti START H0JR: 24R-SQUAPE: .9556
CHI SOIJARE: 2.2877
OF: 8

* TYPE UG/t43 X

5 5095 .000-- .000 .000.- .0007 GYPSU 1.424.- .481 4.040.- 1.42413 KNECT 2.778.- 1.473 7.879.- 4.25417 MTFF1 .000.- .000 .000.- .00022 2NCD3 .201’- .035 .569.- .11628 DUSTO 34.282’- 2.475 97.246-’--12.036

TOTAL: 38.684+- 2.272 109.734.-12.775

MISS COARSE SUSPENDED PARTICULATESPECIES INCI. FLG NEAS. UC/KL PERCENT CAI.C. U01143 RATIO
I TOTAL 35.25270.- 3.54370 100.00000.- 14.21607 38.68.620+- 2.27196 1.10.- .13 TOTAL13 AL * 2.14380.- .27360 6.08124+- .98795 2.45295.- .23181 1.14+- .18 AL14 SI * 9.95240+- 1.11590 28.23160.- 4.25132 9.27806.- .88553 .93.- .14 SI15 P .00000 c .03120 .00153+- .0086.4 .00.- .00 P16 S .59760+- .07150 1.69519’- .26490 .57500+- .04792 .96+- .14 S17 CL .01000.- .00600 .02837.- .01726 .00551.- .00424 .55-i- .54 CL19 K * .95640.- .10760 2.71298.- .40931 1.23556+- .12124 1.29+- .19 K20 CA * 1.08400.- .12180 3.07494.- .46359 1.13083.- .O652 1.04.- .13 CA22 TI * .27430.- .06190 .77810.- 19222 .3.4974-a-- .03426 1.28.- .31 TI23 V .01160 c .03364 .00552+- .00288 .48+- .54 V24 CR ( .00000 c .00227 .00215+- .00066 .00+- .00 CR25 MN .05410.- .00620 .15366+- .02339 .03106+- .00289 .57’- .08 MN26 FE 2.37140.- .26590 6.72686.- 1.01300 2.04919.- .19642 .86.- .13 FE28 NI .00160’- .00060 .00654.- .00176 .00391+- .00367 2.44’- 2.47 WI29 CU .52180+- .05870 1.48017.- .22330 .30254.- .02831 .58.- .08 CU30 ZN • .02480.- .00400 .07035.- .01337 .02165+- .00253 .87. .17 ZN31 CA c .00000 C .001 13 .00008.- .00038 .00.- .00 GA33 AS ‘ .01790.- .00420 .05078.- .01296 .01537+- .00835 .86.- .51 AS34 SE .00110.- .00030 .00312+- .00091 .00003+- .00089 .03’- .81 SE35 BR * c .00000 C .00162 .00092+- .00356 .00+- .00 537 RB .00420+- .00060 .01191.- .002DB .00677.- .00065 1.61+- .28 RB38 SR .00490.- .00080 .01390’-- .00266 .00802.- .00073 1.64.- .31 SR39 1’ .00170.- .00070 .00482.- .00204 .00179.- .00057 1.05.- .55 y40 ZR c .00000 c .00908 .00022.- .00156 .00+- .00 ZR42 MO .01050’.- .00200 .02978+- .00641 .00971.- .00117 .92.- .21 MO46 PD .00000 < .00482 .00000.- .00089 0D’.- .00 PD47 AG .00000 c .00624 .00004.- .00121 .00.- .00 AG48 CD .00000 C .00794 .00124.- .00163 .00.- .00 CD49 IN .00000 C .00964 .00013.- .00193 .00i’- .00 IN50 SN C .00000 C .01220 .00103+- .00218 .00.- .00 SW51 SB .00000 c .G723 .00350.- .00506 .00.- .00 SB56 BA .00000 c .06964 .00000.- .00955 .00.- .00 BA57 LA .00000 < .05709 .00195.- .01636 .00.- .00 LA80 HG .00000 < .00085 .00001’- .00032 .00.-- .00 HG82 PB * .04510.- .00570 .12793.- .02066 .04895.- .00736 1.09.- .21 PB

MEASURED AMBIENT MASS (U0fX3): FINE: 11.7+- 1.2 COARSE: 35.3.- 3.5 TOTAL: 46.9’- 3.8



RESULTS FOR CMB SITE: DR 679 678 YEAR: 86 DATE: 1218

TOTAL PARTICULATE FRACTION
SAMPLING DURATION: 24 MRS. WITH START HWR: 24

RESULTS DERIVED FROM FINE AND COARSE SAMPLES

RSQUARE: .9556
CMI SQUARE: 2.2877
OF: S

S TYPE LJG/N3 X

5 5095 4.027.- .547 L580i-- 1.352

7’ GYPSU 1.7564-- .490 3.742’- 1.085

13 KNECT 2.778.- 1.473 5.918.- 3.175

17 NTFF1 .146+- .043 .312.- .095
C

22 2NC03 .462.- .072 .985.- .172

28 - DUSTO 39.655.- 2.500 84.491.- 8.604

TOTAL: 48.825.- 2.359 1O4.025 9.720

NESS TOTAL SUSPENDED PARTICULATE

SPECIES INtL PLO MEAS. UG/N3 PERCENT tALC. UGIIG RATIO

(

1 TOTAL 46.93460.- 3.75359 100.00000.- 11.31017 48.82494.- 2.35904 1.04.- .10 TOTAL

13 AL * 2.57550.- .27903 5.48742.- .73895 2.993.42.- .23803 1.16+- .16 AL

14 SI * 11.89450.- 1.13742 25.34335.- 3.15927 11.28043+- .90789 .95+- .12 SI

15 P .00000 C .02670 .00358+- .00891 .00.- .00 P

16 $ * 1.48200.- .14262 3.58371.- .41770 1.65940.- .063.49 .99.- .09 S

17 CL .01000.- .00732 .02131.- .01570 .00551+- .00446 .55.- .60 CL

19 * 1.11160.- .10906 2.36840+- .29979 1.40093+- .12235 1.26k- .17 ê

20 CA • 1.23680.- .12304 2.63516.- .33635 1.28363.- .06681 1.04.- .12 CA

22 TI * .30850.- .06203 .65730+- .14223 .38253.- .03441 1.24.- .27 TI

23 V .01330.- .01182 .02834.- .02528 .00599.- .00292 .45.- .46 V

24 CR .00140.- .00089 .00298.- .00192 .00237.- .00067 1.70.- 1.15 CR

25 MN * .06180.- .00628 .13167.- .01703 .03556.- .00292 .58.- .08 MN

26 FE 2.65310.- .26778 5.45276.- .72794 2.32026.- .19823 .87.- .12 FE

28 NI .00210.- .00067 .00447’-- .00147 .00462.- .00372 2.20+- 1.90 NI

29 CU .43420’- .06006 1.35124.- .16749 .34636.- .02856 .55.- .07 CU

30 ZN * .04950.- .00496 .10567+- .01349 05553.- .00344 1.13.- .13 ZN

31 GA .00060 C .00154 .00018.- .00066 .29.- .85 GA

33 AS .11910.- .01385 .25376.- .03582 .08383+- .01036 .70.- .12 AS

34 SE .00790.- .00095 .01683.- .00243 .00003+- .00099 .00.- .13 SE

35 BR * .00350.- .00177 .00746.- .00382 .00463+- .00390 I.32.• .3D BR

37 RB .00420’- .00072 .00895.- .00169 .00732’- .00067 1.74.- .34 RB

38 SR .00690.- .00094 .01046.- .00218 .00893.- .00076 1.82+- 38 SR

39 Y .00170-’- 00099 .0O362- .00213 .00244+- .00065 1.1.4*- S2 T

40 ZR .00000 c .00935 .00025.- .00173 .00.- .00 ZR

42 NO .01050.- .00256 .02237.- .00574 .01003.- .00124 .96.- .26 MD

46 PD .00000 C .00512 .00000.- .00100 •DO+ .00 PD

47 AG .00000 c .00678 .00022.- .00131 .00.- .00 AG

48 CD .00000 c .00890 .00599-’”- .00182 .00+- .00 CD

69 IN .00000 c .01055 .00025.- .00214 .00.- .00 IN

50 SN .00000 c .01311 .00254+- .00245 .00.- .00 SN

51 SB .00000 < .02954 .00943.- .00558 .00.- .00 SB

56 BA c .00000 c .05364 .00000.- .01049 .00.- .00 BA

57 LA .00000 .09729 .00195+- .01867 .00.- .00 LA

80 HG .00070.- .00050 .00149.- .00107 .00001.- .00045 .02.- .64 MC

82 s • .163304 .01656 .34793, .04168 :149+ .01011 .B? .10 PB

MEASURED AMBIENT MASS (UG/N3): FINE: 11.7.- 1.2 COARSE: 35.3.- 3.5 TOTAL: 46.9+- 3.8



S. ; S. :
& DL!E 12FIh P’ ::E FRA:’ioh

SAM.IN D.RATO: 24 HRS. WITh S1ART JR; 24R-SOUARE: .9344
CHI SDUARE: 3.7606
OF: 8

N TYPE UG/M3

5 5095 5.068+- .671 38.704.- 6.5327 CYPSU .487.- .090 3.719.- .78722 2N:D3 .465+- .049 3.553.- .52828 DUSTO 2526.- .173 19.290.- 2.613
TOTAL: 8.545.- .689 65.265.- 8.621

MISS FINE SUSPENDED PARTICULATESPECIES INCL FLG NEAS. UG/M3 PERCENT tALC. UGFN3 RATIO1 TOTAL 13.09330.- 1.36970 100.00000.- ¶4.79420 8.54531.- .68927 .65.- .09 TOTAL
13 AL * .17770+- .02460 1.35718.- .23549 .25402+- .02541 1.43+- .24 AL
14 SI • 1.01980.- .11640 7.78872.- 1.20590 .94112.- .09618 .92+- .14 SI
15 p

.OD000 .04582 .00096.- .00160 .00.- .00 P
16 5 • 1.33320.- .15130 10.18231.- 1.57159 1.33320.- .05277 1.00+- .12 S
17 CL .00390 C .03755 .00000+- .00180 .00.- .46 CL
19 K * .14280+- .01650 109063.- .16999 .07818.- .00773 .55.- .08 K
20 CA ‘ .14890.- .01690 1.13722+- .17554 .14890+- .01199 1.00.- .16 CA
22 TI * .01270.- .00160 .09700.- .01588 .01541+- .00154 1.21+- .20 TI
23 V .00040+- .00040 .00305.- .00307 .00022.- .00021 .55.- .76 V
24 CR .00040.- .00030 .0D305.- .00231 .00009i-- .00009 .23. .28 CR
25 MN * .00350+- .00060 .02673.- .00537 .00211.- .00021 .60.- .12 MN
26 FE * .12370.- .01410 .94476.- .14617 .12568.- .01255 1.02.- .15 FE
28 NI .00060.- .00030 .00458.- .00234 .00049.- .00028 .82.- .62 MI
29 CU .06030.- .00680 .46056.- .07084 .02025+- .00178 .36.- .05 CU
30 ZN .02810.- .00330 .21461+- .03375 .03306.- .00323 1.18. .18 ZN
31 GA .00110.- .00070 .00840.- .00562 .00016.- .00039 .15. .37 GA
33 AS * .02880+- 00930 .21996+- 07466 .03578.- .00676 1.24k- .46 AS
34 SE .00670.- .00090 .05117.- .00871 .00000.- .00074 .00+- .11 SE
35 ER .00430.- .00120 .03284.- .00979 .00000’-- .00275 .00.- .64 BR
37 RB C .00000 c .00382 .00026.- .00007 .00.- .00 RB
38 SR c .00000 c .00382 .00043.- .00008 .00+- .00 SR
39 Y c 00000 C .00611 .00058.- .00038 .00.- .00 Y
40 ZR .00000 C .02644 .00007.- .00036 .00.- .00 ZR
42 MC c .OD000 c .01298 .00015.- .00020 .00.- .00 MO
66 PD c .00000 c .01451 .00000.- .00021 .00.- .00 PD
47 AG c .00000 c .01757 .000264-- .00024 .00.- .00 AG
48 tO c .00000 c .02673 .00407’- .00054 .00+- .00 CD
49 IN .00000 c .02902 .00019i-- .00044 .00.- .00 IN
50 SN c .00000 C .03437 .00159’- .00054 .OOi-- .00 SN
51 SB

( .00000 .07714 .00535.- .00123 .00.- .00 SB
56 BA c .00000 C .14435 .00000.- .00204 .00+- .00 BA
57 LA C .00000 26349 .00000.- .00403 .00.- .00 LA
80 110 C .00000 c .00305 .00000.- .00015 .00+- .00 HG
82 PB * .15350’- .01740 1.17236+- .18083 .11883.- .01186 77.- .12 PBMEASURED AMBIENT MASS (UG/ML): FINE: 13.1+- 1.4 COARSE: 32.3.- 3.3 TOTAL: 45.4.- 3.5



RESULTS FOR CMB SiTE: MD 687 686 YEAR: 86 DATE: 1224

COARSE PART ICULATE FRACTIOM

SAMPLING DURATiON: 24 MRS. WITH START HaiR: 24

RSQUARE: .9821

CMI SQUARE: .9652

OF: S

S TYPE UG/M3 Z

5 5095 .000+- .000 .000+- .000

7 GYPSU 1.615.- .403 4.998+- 1.3.43

13 KNECT 24.238.- 3.246 74.9e5.-12.560

22 2NCD3 •?94.- .032 .553.- .113

28 DUSTO 6.071’- 1.762 18.782.- 5.770

TOTAL: 32.103.- 2.037 99.318.-1l.816

MISS COARSE SUSPENDED PARTICULATE

SPECIES INCI. FLO MEAS. UG/K3 PERCENT CALC. UG/H3 RATIO

1 TOTAL 32.32410.- 3.25300 100.00000.• 14.23222 32.10349.- 2.03720 .99.- .12 TOTAL

13 AL a 1.23030.- .15590 3.80614.- .61590 1.62396.- .12818 1.32’- .20 AL

14 SI * 5.41220.- .61750 16.74354.- 2.54729 5.34982.- .40955 .99+- .14 SI

15 P 4 .00000 C .02135 .01336.- .00424 .00+- .00 P

16 S • .49170.- .06070 1.52116.- .24228 .49957’- .04158 1.02.- .15 S

17 CL .01480’- .00720 .04579’- .02275 .04809.- .00521 3.25+- 1.62 CL

19 K • .45040.- .05130 1.39339+- .21178 .41825.- .02959 .93’- .12 K

20 CA • 3.85460.- .43110 11.92485.- 1.79613 3.52722’ .30958 .92’• .13 CA

22 TI * .11140.- .02510 .34463.- .08504 .124374” .00880 1.124 .26 TI

23 V
.00680 C .02145 .00566.- .00095 .83’- .86 V

24 CR
.00000 ‘ .00186 .00385.- .00039 .00.- .00 CR

25 MN .02580+- .00300 .07982.- .01227 ..02398.- .00196 .93. .13 MN

26 FE * 1.22430.- .13730 3.78758.- .57071 1.10158.- .08298 .90+- .12 FE

28 NI .00040’- .00060 .00124.- .00124 .00273’- .00069 6.84.- 7.05 NI

29 CU .39560+- .04440 1.22.385.- .18449 .20776’- .01637 .53’- .07 CU

30 ZN * .02090.- .00320 .06466’- .01185 .01616.- .00200 .77.- .15 ZN

31 GA
.00000 ( .00124 .00073.- .00031 .OOi” .00 GA

33 AS .00940+- .00370 .02908.- .01181 .01355.- .00745 1.44.- .97 AS

34 SE c .00000 4 .00093 .000294” .00078 .00.- .00 SE

35 BR .00000 4 .00124 .00071.- .00309 .00’- .00 BR

37 RB .00110.- .00040 .00340.- .00128 .002794” .00021 2.54’ .96 RB

38 SR .00910’- .00120 .02815’- .00467 .00928.- .00081, 1.02+- .16 SR

39 Y .00000 .00217 .00186.- .00042 .00.- .00 1’

40 ZR 4 .00000 ( 00990 .00189.- .00101 .00.- .00 ZR

62 MO .00170’- .00170 .00526.• .00529 .00182+- .00060 1.07’- 1.13 MO

46 PD
.00000 ( .00557 .00000.- .00058 .00.- .00 PD

47 AG 4 .00000 .00712 .00003+• .00074 .00.- .00 AG

68 CD 4 00000 C .00928 .00111+- .00107 .00+- .00 Co

49 IN 4 .00000 C .01176 .00114+- .00112 .00.- .00 IN

50 SN 4 .00000 c .01361 .00240.- .00138 .00’- .00 SN

51 SB c .00000 .03032 .00804’- .00323 .00.- .00 SB

56 BA
.00000 < .05538 .00000.- .00592 .00’- .00 BA

57 LA
.00000 c .09993 .01699’- .01017 .00’- .00 LA

80 HG
.00000 .00124 .00012.- .00024 .00.- .00 NO

82 PB * .04280+- .00550 .13241.- .02161 .04717’- .00657 1.10’- .21 PB

MEASURED AMBIENT MASS (UG/M3): FINE: 13.1.- 1.4 COARSE: 32.3.- 3.3 TOTAL: 45.4i 35



RES’S bj s;’: P bE’ &E. YEAR: So 0AE: 122..IOTA. PA4E FRAIOh
SAMPLING DURA!IOA: 2 MRS. WITM START MJR: 24RESULTS DERIVED FR FINE AND COARSE SAMPLESR-SQUARE: .9821
CMI SQUARE: .9652
DF: 8

TYPE IJG/M3 X
5 5095 5068.- .671 11.158.- 1.7137 GYPSU 2.102.- .412 4.629.- .97713 kNECI 24.238.- 3.248 53.367.- 8.26222 2NCD3 .644.. .058 1.418.- .16928 DUSTO 8.597.- 1.771 18.928.- 4.167

TOTAL: 40.649+- 2.151 89.501+- 8.414

MISS TOTAL SUSPENDED PARTICULATESPECIES INCL FLG NEAS. UG/143
- PERCENT CALC. UG/143 RATIO1 TOTAL 45.41740.- 3.52960 100.00000.- 10.99052 40.64581.- 2.15065 .90+- .08 TOTAL

13 AL * 1.40800+- .15783 3.10013+- .42286 1.87796.- .13067 1.33.- .18 AL
14 SI * 6.43200.- .62838 14.16197’- 1.76792 6.29093+- .42024 .95.- .12 SI
15 P

.00000 c .02013 .01432.- .00453 .00+- .00 P
16 S. * 1.82490+- .16302 4.01806.- .47576 1.83277.- .06718 1.00.- .10 S
17 CL .01870+- .00871 .04117.- .01944 .04809.- .00551 2.57+- 1.23 CL
19 * .59320.- .05389 1.30611+- .15614 .49643.- .03058 .8.4.- .09
20 CA • 6.00350.- .43163 8.81490.- 1.17117 3.67612+- .30981 .92.- .13 CA
22 TI .1241D.- .02515 .27324+- .05931 .13977+- .00893 1.13.- .24 TI
23 V .00720.- .00691 .01585.- .01527 .00587.- .00097 .82+- 79 V
24 CR c .00040 .00148 .00394.• .00040 9.85-’- 16.55 CR
25 MM * 0293D.- .00306 .06451.- .00840 .02608.- .00197 .89+- .11 MM
26 FE • 1.34800.- .13802 2.96803.- .38152 1.22726.- .08393 .91.- .11 FE
28 NI .00100+- .00050 .00220.- .00111 .00323+- .00074 3.23- 1.77 MI
29 CU .45590.- .06492 1.00380+- .12596 .22801.- .01647 .50.- 06 CU
30 ZN * .04900+- .00460 .10789.- .01314 .04922.- .00380 1.00+- .12 ZN
31 GA .00110.- .00081 00242.• .00179 .00089.- .00050 .81+- .75 CA
33 AS .03820+- .01001 .08411.- .02299 .04933.- .01006 1.29+- .43 AS
3.6 SE .00670.- .00095 .01475.- .00238 .00029.- .00108 .04.- .16 SE
35 BR .00430-’- .00126 .00947.- .00258 .00071.- .00414 .16.- .96 SR
37 RB .00110+- .00064 .00242.- 00142 .00305+- .00023 2.77.- 1.63 RB
38 SR .00910+- .00130 .02004.- .00326 .00971.- .00081 1.07+- .18 SR
39 Y .00000 .00234 .00244.- .00057 .00.- .00 Y
40 ZR .00000 .00996 .00196.- .00107 .00+- .00 ZR
42 MO .00170 .00530 .00198.- .00063 1.16.- 168 MD
46 P0

.00000 .00576 .00000.- .00062 .00+- .00 PD
47 AG .00000 .00716 .00029.- .000Th .00.- .00 AG
48 CD c .00000 c .01015 .00517.- .00119 .00.- .00 CD
49 IN .00000 .01183 .00133+- .00121 .00+- .00 IN
50 SW .00000 .01386 .00399.- .00149 .OO-- .00 SW
51 SB ( .00000 c .03099 .01339.- .00345 .00.- 00 SB
56 BA .00000 .05732 .00000.- .00626 .00+- .00 BA
57 LA c .00000 .10406 .01699.- .01094 .00.- 00 LA
80 iC .00000 .00125 .00012+- .00029 QO-’- .00 MG
82 Ps * .19630.- .01825 .43221.- .05237 .16600.- .01356 .85.- .10 PBMEASURED AMBIENT MASS (UG/M3): FINE: 13.1.- 1.4 COARSE: 32.3.- 3.3 TOTAL: 45.4k- 35



RESULTS FOR CNB SITE: CR 689 688 YEAR: 86 DATE; 1224

FINE PARTICULATE FRACTION

SAMPLING DURATION: 24 MRS. WITH START HWR: 26

R-SQUARE: .9284

CHI SQUARE: 4.0770
OF: 8

I TYPE z

5 5095 5.080.- .657 37.932.• 6.303

10 TRANS 1.507.- .517 11.255’- 4.037

22 2NcD3 .2564- .052 1.912.- .435

28 DUSTO 3.367.- .225 25.142.- 3.117 C

TOTAL: 10.211.- .775 76.241.- 9.844

MISS FINE SUSPENDED PARTICULATE

SPECIES INCI ftC MEAS. UGIM3 PERCENT CAIC. UG/M3 RATIO

TOTAL ;;:;. .39890 0.- 14.77081 10.21145.- .77504 .76+- .10 TOTAL

13 AL .22740.- .03160 1.69783.- .29395 .34735’- .03395 1.53.- .26 AL

14 SI • 1.40830.- .16040 10.51472+- 1.62490 1.26096’- .12550 .90.- .14 SI 4

15 P .00000 .06405 .00246’- .00257 .00.- .00 P

16 S * 1.30450.- .14780 9.73973’- 1.50086 1.30450.- .05208 1.00+- .12 S

17 CL ( .00230 .03365 .02248.- .00582 9.77’- 19.29 CL

19 .18060.- .02060 1.34841.- .20854 .10447.- .01030 .58’- .09

20 CA — .07400+- .00860 .55250.- .08633 .05912.- .00541 .80.- .12 CA

22 71 * .01750.- .00220 .13066+- .0Z136 .02068.- .00206 1.18’- .19 TI

23 V .00050.- .00040 .00373’- .00301 .00034.- .00028 .684— .78 V V

24 CR .00060.- .00030 .00448+- .00229 .00012.- .00011 .20’- .20 CR

25 MM .00530.- .00080 .03957’- .00726 .00306+- .00030 .58+- .10 MM

26 FE • .14930.- .01690 1.11471’- .17169 .17788’- .01720 1.19 .18 FE V

28 NI .00060.- .00030 .00468.- .00229 .00061+- .00038 1.D2- .81 MI

29 CU .06110.- .00690 .45619’- .07017 .02633.- .00246 .43+- .06 CU

30 ZN .02210.- .00260 .16500.- .02596 .02557’- .00269 1.16+- .18 ZN

31 GA .00050.- .00050 .00373’- .00375 .00009.- .00022 .18+- .47 4

33 AS .02050.- .00730 .15306.- .05680 .01956+- .00372 .97.- .39 AS

36 SE .00400+- .00060 .02987’- .00546 .00002.- .00041 .00.- .10 SE

35 BR * .00570.- .00110 .04256.- .00934 .00871+- .00332 1.53.- .65 BR

37 RB .00000 .00373 .00035.- .00008 .00.- .00 RB

38 SR .00000 ( .00373 .00066.- .00011 .00+- .00 SR

39 1’ .00090.- .00080 .00672.- .00601 .00048+- - 00023 .53’- .54 Y

40 ZR .00000 < .02165 .00004.- .00046 .00+- .00 ZR

42 MC .00000 .01269 .00008’- .00026 .00’- .00 MO

46 PD .00000 c .01269 .00000.- .00028 .00.- .00 PD

47 AG .00000 c .01717 .00014+- .00031 .00+- .00 AG

48 CD .01400.- 00360 .10453,- .02901 .00250.- .00054 .18+- .06 CD

49 IN .00000 c .02763 .00010+- .00059 .00’- .00 IN

50 SN .00000 .03285 .00088.- .00070 .00.- .00 SN

51 SB c .00000 .07317 .00310.- .00163 .00+- .00 SB

56 BA .00000 .13887 .00119.- .00282 .00.- .00 BA

57 LA .00000 < .25311 .00000.- .00537 .00.- .00 LA

80 HG .00000 ‘ .00224 .00000+- .00010 .00+- .00 4G

82 PB * .12170.- .01380 .9086.4.- .14008 .10091’- .01172 .83 .13 PB

MEASURED AMBIENT MASS (UG/M3): FINE: 13.4.- 1.4 COARSE: 29.6.- 3.0 TOTAL: 43.0’— 33



RES..’S F S’E: b DA’E. 22DARSE PART::J.A!E R*.:Ioo.
SAPLIN DURATI0: 2.. HRS. WITH START HOJR: 24RSQLJARE: .9766
CHI SQUARE: 1.2184
OF: S

* TYPE UG/M3

5 5095 •000- .000 .DDO.- .0007 GYPSLJ 1.572.- .327 5.307+- 1.22610 TRANS .000+- .000 .000.- .00022 2NCD3 .135.- .044 .457.- .15727 C4PR .426.- .289 1.438+- .98728 DUSTO 28.224.- 1.893 95.280.-11.536

TOTAL: 30.357.. 1.797 102.481.-11.979

MISS COARSE SUSPENDED PARTICULATESPECIES INCL ftc MEAS. UG/43 PERCENT CAIC. UG/K3 RATIO
1 TOTAL 29.62200.- 2.98570 140.00000.. 14.25433 30.35685.- 1.79716 1.02+- .12 TOTAL13 Al. * 1.78270.. .22730 6.01816+- .97816 1.91210.- .19050 1.07.- .17 AL14 SI 5.53510i-- .95640 28.81338.- 4.34267 7.31501.- i’2817 .86.- .13 SI15 p .00000 c .03140 .00015.- .00704 .00+- .00 P16 S • .52350.- .06410 1.76727+. .28028 .57204.- .04225 1.09+- .16 S17 CL .01190.- .00590 .04017.- .02033 .00000+’ .00331 .00.. .28 CL19 K * .90270.- .10160 3.04740.- .46042 1.00106+- .09980 1.11.- .17 K20 CA a .81750+- .09180 2.75977.- .41643 .74416+- .05196 .91.- .12 CA22 TI • .19530.- .04400 .65931.- .16273 .28262.- .02820 1.45.- .34 TI23 V c .00950 .03257 .00411.- .00237 .43’- .50 V24 CR c .00000 c .00236 .00149+- .00054 .00+- .00 CR25 MN 03300.- .00380 .11140.- .01705 .02394.- .00237 73+- .11 MN26 FE 1.63330.- .18310 5.51381+- .83123 1.67115+- .16165 1.02+- .15 FE28 MI 00110.- .00050 .00371.- .00173 .003.42.- .00305 3.11.. 3.11 MI29 CU .64690.- .05020 1.50868.- .22769 .30844.- .02642 .69.- .09 CU30 ZN .02490.- .00370 .08406.- .01509 .02434.- .00204 .98.- .17 ZN31 GA c .00000 c .00135 .00000.- .00028 .00.- .00 GA33 AS a .01070.- .00350 .03612+- .01236 .01212.- .00566 1.13.- .65 AS34 SE .00090 .00640 .00000.- .00060 .00.- .67 SE35 BR .00180.- 00040 .00608+- .00148 .00071.- .00244 .39+- 136 BR37 RB .00340.- .00060 .01148*- .00233 .00547.- .00054 1.61.- 33 RB38 SR .00430.- .00070 .01452+’ .00278 .00586.- .00059 1.36+- .26 SR39 Y .00000 C .00203 .00133.- .00043 .00.- .00 Y40 ZR .00000 .01013 .00000.- .00128 .00.- .00 ZR42 MO .01260.- .00220 .04254.- .00858 .00887.- .00096 .70.- .14 MD46 PD .00000 .00540 .00000.- .00073 .00.- .00 PD47 AG .00000 c .00743 .00005.- .00099 .00.- .00 AG48 CD c .00000 c .00945 .00113.- .00132 .00’. .00 CD49 IN C .00000 C .01215 .00000.- .00158 .00.- .00 IN50 SN c .00000 < .01418 .00057.- .00179 .00.. .00 SN51 SB C .00000 c .03140 .00225’- .00414 .00.- .00 SB56 BA .00000 c .06009 .00000.- .00785 .00.- .00 BA57 LA c .00000 C .10533 .00000.- .01364 .00. .00 LA80 HG c .00000 .00135 .00000+- .00024 .00.- .00 HG82 PB a .04140+- .00520 .13976.- .02251 .04125.- .00505 1.00.- .17 PB

MEASURED AMBIENT MASS (UG/N3): FINE: 13.4.. .4 COARSE: 29.6.- 3.0 TOTAL: 43.0.- 33



RESI.LTS FOR CI4B SITE: OR 689 688 YEAR: 86 DATE: 1224

TOTAL PARTICULATE FRACTION

SAMPLING DURATION: 24 NRS. IITW START HWR: 24

RESULTS DERIVED FRON FINE AND COARSE SAMPLES

RSQtJARE: .9766

CMI SQUARE: 1.2184
OF: 8

N TYPE UG/)G Z

5 5095 5.080’-• .657 11.811.- 1.775

7 GYPSU 1.572+- .327 3.654.- .810

10 TRANS 1.507.- .517 3.505.- 1.232

22 ZNCD3 .391.- .068 .910.- .173
C

27 CONPR .426.- .289 .990.- .676

28 DUSTO 31.591.- 1.907 73.441.- 7.165

TOTAL: 40.568+- 1.957 94.311.- 8.542

MISS TOTAL SUSPENDED PARTICULATE

SPECIES INCL FLO MEAS. UG/k3 PERCENT CALC. UG/M3 RATIO

I TOTAL 43.01560+• 3.29717 100.00000e- 10.84002 40.56830.- 1.95716 94. .09 TOTAL

13 AL 2.01010.- .22946 4.67296+- .64253 2.25945.- .19350 1.12.- .16 AL

14 SI 9.94340.- .96976 23.11580.- 2.86738 8.57595.- .73891 .86.- .11 SI

15 P .00000 .02560 .00261.- .00749 .00’-- .00 P

16 S 1.82800+- .16110 4.24962.- .49635 1.87654+- .06706 1.03.- .10 S

17 CL .01420.- .00742 .03301.- .01743 .02248.- .00670 1.58+- .95 CL

19 K * 1.08330+- .10367 2.51839.- .30878 1.10553.- .10033 1.02+- .13 K

20 CA * .89150+- .09220 2.07250.- .26680 .80328+- .05224 .90+- .11 CA (

22 TI * .21280.- .04405 .49470.- .10921 .30330+- .02827 1.43.- .32 TI

23 V .01000+- .00961 .02325.- .02241 .00445+- .00239 .45+- .49 V

24 CR .00060 .00177 .00162+- .00055 2.69.- 3.54 CR

25 MN * .03830’-- .00388 .08904+- .01132 .02701+- .00239 .71+- .09 MN

26 FE * 1.78260.- .18388 4.14408+- .53257 1.8.4903+- .16256 1.04+- .14 FE

28 MI .00170+- .00058 0D395.- .00139 .00403+- .00307 2.37.- 1.98 NI

29 CU .50800.- .05067 1.18097+- .14856 .33476-’-- .02454 .66.- .08 CU

30 ZN * 04700+• .00452 .10926.- .01344 .04991+- .00338 1.06.- .12 ZN

31 GA .00050 .00149 .00009.- .00035 .18+- .74 GA

33 AS * .03120+- .00810 .07253.- .01962 .03198.- 00677 1.02+- .36 AS

34 SE .00490+- .00143 .01139.- .00344 .00002+- .00073 .00.- .15 SE

35 a .00750.- .00117 01744+- .00303 .00942.- .00412 1.26.- .58 BR

37 RB .00340-’-- .00078 .00790.- 00191 .00582+- .00055 1.71.- .42 RB

38 SR .00430-i-- .00086 .01000.- .00214 .00653.- .00060 1.52.- .33 SR

39 V .00090 ‘ .00233 .00181.- .00049 2.01.- 2.30 V

40 ZR c .00000 .00970 .00004.- .00136 .00.- .00 ZR

42 MO .01260+- .00278 .02929.- .00684 .0089S- .00100 .71.- .18 MO

46 PD .00000 .00543 .00000+- 00078 .00.- .00 PD

47 AG C .00000 c .00740 .00019.- .00104 .00+- .00 AG

48 CD .01400+• .00456 .03255.- .01089 .00362.- .00142 .26. .13 CD

49 IN c 00000 .01200 .00010.- .00169 .00+- .00 TN

50 SN c .00000 C 01414 .00144.- .00192 .00+- .00 SN

51 SB c .00000 c .03141 .00534+- .00445 .00.- .00 SB

56 BA < .00000 c .05985 .00119’-- .00834 .00’-- .00 BA

57 LA c .00000 c .10711 .00000’- .01447 .00.- .00 LA

80 HG .00000 < .00116 .00000+- .00026 .00’- .00 40

82 PS .16310+- .01475 .37916.- .04494 .14216.- .01276 .87.- .11 p5

MEASURED AMBIENT MASS (UG/M3): FINE: 13.4.- 1.4 COARSE: 29.6+- 3.0 TOTAL: 43.0.- 3.3



S...s t:;w :: b A1E: ZFi.E FAR C.._4E
SANING DjRATi0+: 2’. HRS. WITh START HJR: 24R-SQUARE: .9309
CHI SQUARE: 4.2434
OF: 8

* TYPE UG/H3

5 5095 5.168.- .657 46.630.- 7.7457 GYPSU .225.- .053 2.027.- .52217 NTFF1 .8.61.- .077 7.764.• 1.08328 DUSTD 2.119—- .152 19.117.- 2.458

TOTAL: 8.372.- .675 7’5.538.-1D.11O

MiSS FINE SUSPENDED PARTICULATESPECIES INCL FLG MEAS. UG/M3 PERCENT tALC. UG/M3 RATIO
I TOTAL 11.08330.- 1.18410 100.00000.- 15.10895 8.37207.- .67690 .76+- .10 TOTAL13 AL * .15D30.- .02200 .1.35609+- .24575 .21310+- .02140 1.42+- .25 AL14 51 .77750+- .08920 7.01506+- 1.09974 .78951+- .07897 1.02+- .15 SI15 P C .02750 c .25043 .00081.- .00111 .03.- .05 P16 S * 1.30430.- .14830 11.76816+- 1.83605 1.30430+- .05291 1.00+- .12 S¶7 CL .00000 c .04241 .00000.- .00163 .00+- .00 CL19 .10280.- .01200 .92752.- .14677 .06765+- .006.49 .66.- .1020 CA * .08210+- .00950 .740Th.- .11666 .08210.- .00744 1.00+- .15 CA22 -TI * .01310.- .00170 .11820.- .01987 .01293.- .00130 .99.- .16 TI23 V .00090+- .00040 .00812.- .00371 .00018.• .00019 .20+- .23 V24 CR .00010 c .00271 .00023+- .00006 2.30.- 6.93 CR25 MN * .00320.- .00060 .02887.- .00623 .0018.8+- .00018 .59.- .12 MR26 FE .118.80.- .01350 1.07188.- .16718 .12842.- .01078 1.08.- .15 FE28 MI .00030.- .00030 .00271.- .00272 .00023.- .00024 .78+- 1.10 Ml29 Cu .10420.- .01180 .94015.- .14637 .04361+- .00324 .42.- .D6 CU30 zw .06.460.- .00740 .58286.- .09130 .08472.- .008.40 1.31.- .20 ZN31 GA .00050 c .00543 .00000+- .00075 .00.- 1.4933 AS * .37980.- .04340 3.42678.- .53607 .28229.- .02821 .74+- .11 AS34 SE .00500.- .00070 .04511+- .00794 .00000.- .00086 .00+- .17 SE35 SR *

c .00040 c .06767 .02179+- .00218 54.47.-1021.41 BR37 RB .00000 c .00541 .0D022+- .00028 .00+- .00 RB38 SR .00000 .00561 .00036+- .00007 .00.- .00 SR39 Y .00020 .00812 .00017.- .00092 .87—- 6.04 Y40 ZR .00000 c .02977 .00000.- .00066 .00+- .00 ZR42 MD .00000 c .01805 .00138.- .00021 .00.- .00 MD46 PD C .00000 c .01895 .00000+- .00017 .00—- .00 P047 AG .00000 c .02436 .00021+- .00020 .00—- .00 AG48 CD .01040.- .00390 .09383.- .03659 .01445.- .00148 1.39-- 51. CD49 iN c .00000 C .03880 .00026.- .00037 .00+- .00 IN50 SN c .00000 C .04692 .00364.- .00057 .00+- .DO SR51 SB < .00000 c .10917 .01713+- .00217 .00+- .00 SB56 BA -C .00000 < .19218. .00000+- .00171 .00+- .00 BA57 LA -C .00000 c .35008 .00000.- .00338 .O0+ .00 LA80 HG .00080.- .00050 .00722.- .00458 .00000-- .00168 .00+- 2.10 HG82 PB * .14740.- .01670 1.32993.- 20710 .10747.- .01073 .73.- .11 PB
MEASURED AMBIENT MASS (UG/143): FINE: 11.1+- 1.2 COARSE: 98.6+- 9.9 TOTAL: 109.7.- 9.9



(

RESULTS FOR CMB SITE: OR 701 700 YEAR: 86 DATE: 1228
COARSE PARTICULATE FRACTION
SAMPLING DURATION: 24 HRS. WITH START HOUR: 24
R-SQUARE: .9629
Cli! SQUARE: 1.7186
OF: 9

H TYPE UG!N3

5 5095 .000.-- .000 .000.- .000
7 GYPSU 2.145.- .706 2.176.- .748

16 SSFF1 .422.- .065 .429.- .079
17 PITFF1 .000.- .000 .000.- .000

DUSTO 88.847.- 5.833 90.124.-1O.788

TOTAL: 91.415.- 5.575 92.729.-1O.868

MISS COARSE SUSPENDED PART! WIATE
SPECIES INCI. FLO NEAS. UG/M3 PERCENT CALC. UG/M3 RATIO

I TOTAL 98.58330.- 9.86710 100.00000.- 14.15472 91.41482.- 5.57458 .93.- .11 TOTAL

13 Al. • 5.19910.- .64680 5.27381+- .84207 5.99666.- .59965 1.15.- .18 AL —

14 SI * 22.46610.- 2.51350 22.78895.- 3.42099 2293869.- 2.29217 1.02.- .15 SI

15 P .00100 c .02130 .00000.- .02176 .00+- 21.76 P

16 S * 1.05550+- .12330 1.07067.- .16470 1.15890.- .08716 1.10+- .15 S

17 Cl. .00560 .00935 .00000+- .00963 .00.- 1.72 CL

19 K * 3.39160-.- .37990 3.44034.- .51679 3.14306.• .31416 .93’- .14 K

20 CA * 1.87740.- .21100 1.90438.- .28660 1.65819.- .12641 .88.- .12 CA

22 TI * .68380-- .15310 .69363.- .17011 .88793.- .08876 1.30+- .32 II

23 V .03660 < .03761 .01418+- .00766 .39-.-- .44 V

24 CR .00000 ( .00162 .00516+- .00169 .00k- .00 CR

25 MN .10370-.-- .01170 .10519.- .01587 .07496+- .00766 .72.- .11 MN

26 FE 5.17780.- .58000 5.25221.- .78898 5.11271.- .50857 .99+- .15 FE

28 NI .00430+- .00120 .00436-.-- .00129 .01035.- .00951 2.41.- 2.31 NI

29 Cu 1.33970.- .15020 1.35895.- .20424 i5904+- .07326 .57.- .08 CU

3D ZN .05300.- .00900 .05376+- .01060 .07249+- .01014 1.37.- .30 ZN

31 GA c .00000 < .00061 .00000.- .00096 .00.- .00 GA

33 AS • 0863o.- .01170 .08754+- .016Th .04935+- .01113 .57- .15 AS

34 SE .00180+- .00040 .00183+- .00045 .00000+- .00103 .00.- .57 SE

35 BR c .00000 .00112 .00222.- .01047 .00+- .00 SR

37 RB .01810.- .00210 .01836.- .00281 .01706+- .00169 .94.- .14 RB

38 SR .01520+- .00190 .01542+- .00247 .01839+• .00187 1.21.- .19 SR

39 Y .00360.- .00110 .00365+- .00117 .00418.- .00120 1.16.- .49 y

40 ZR .00000 .00636 .00000.- .00406 .00+- .00 ZR

42 MO .05430.- .00660 .05508.- .00867 .0261.4.- .00303 .69.- .08 140

46 PD C .00000 c .00213 .00000+- .00231 .DO .00 PD

47 AG .00000 c .00294 .00000.- .00311 .00’- .00 AG

48 CD .00000 c .00385 .00481..- .00433 .O0. .00 CD

49 IN .00000 c .00456 .00000+- .00698 .00.- .00 IN

50 SN c .00000 c .00558 .00108.- .00562 .00+- .00 SN

51 SB .00000 c .01177 .00432.- .01296 .00.- .00 SB

56 BA .00000 c .02303 .00000+- .02470 .00’- .00 BA

57 LA .00000 C .06078 .00000.- .04229 .00.- .00 LA

80 HG c .00310 C .00326 .00000.- .00115 .OD.• .37 HG

82 PB * .05170.- .00650 .05244+- .00843 .05564.- .00822 1.05.- .21 PB

MEASURED AMBIENT MASS (UG/143): FINE: 11.1+- 1.2 COARSE: 98.6+- 9.9 TOTAL: 109.7-’” 99



s ‘:- &
. E FR&Z’

SAk DUR4TD.: 2’. IRS. WITI S1R1 HJR: 24RESU..IS DERItD FR. FINE AND COARSE SAJPLE5R-SQUARE: .9629
CHI SQUARE: 1.7186
OF: 9

* TYPE UG/H3 X

5 5095 5.168.- .657 4.713.- .7367 GYPSU 2.370.- .708 2.161.- 7416 SSFF1 .422.- .065 .385.- .06917 MTFF1 .8.61.- .077 .785.- .10028 DUSTO 90.966.- 5.835 82.948.- 9.209
TOTAL: 99.787+- 5.615 90.991.- 9.706

MISS TOTAL SUSPENDED PARTICULATESPECIES INCL FLG MEAS. UG/M3 - PERCENT CALC. UGFM3 RATIO
1 TOTAL 109.66660.- 9.93789 100.00000.- 12.81548 99.78689.- 5.61528 .91+- .10 TOTAL

13 AL * 5.34940.- .6.6717 4.87788.- .73732 6.20976.- .60003 1.16- .18 AL
14 SI 23.24360.- 2.51508 21.19479.- 2.99141 23.12820+- 2.29353 1.02.- .15 SI15 P .02850 c .03171 .00081.- .02179 .03- .77 P16 S • 2.35980.- .19286 2.15179i-- .26258 2.46320.- .10196 1.04+- .10 S17 CL .00560 .00943 .00000.- .00976 .00+- 1.74 CL19 K * 3.49440.- .38009 3.18.638.- .45111 3.21071.- .31423 .92.- .13 K20 CA * 1.95950+- .21121 1.78678+- .25162 1.74029.- .1Z63 .89.- .12 CA22 TI * .69690.- .15311 .63547.- .15102 .90086.- .08877 1.29.- .31 TI23 V .03750.- .03690 .03419.- .03379 .01436+- .00747 .38.- .43 V26 CR .00010 < .00148 .00539.- .00169 53.92+- 877.88 CR25 MN * .10690+- .01172 .D9748.- .01386 .07684.- .00747 .72.- .11 MN26 FE 5.29660+- .58016 4.82973.- .68659 5.24113+- .50868 .99.- .14 FE28 NI .00460.- .00124 .00419.- .00119 .01058.- .00951 2.30.- 2.16 NI29 CU 1.44390.- .15D66 1.31663.- .18196 .80265.- .07333 .56.- .08 CU30 ZN .11760+- .01165 .10723.- .01440 .15721.- .01317 1.3.4.- .1731 GA

•c .00050
c .00077 .00000.- .00122 .00+- 2.43 GA33 AS .46610+- .04495 .42502.- .05624 .33164.- .03033 .71+- .09 AS34 SE .00680.- .00081 .00620+- .00093 .00000.- .00133 .00+- .20 SE35 BR * C .00040 C .00691 .02401.- .01069 60.03+-1137.87 BR37 RB .01810+- .00218 .01650.- .00249 .01728.- .00172 .95+- .15 RB38 SR .01520+- .00199 .01386+- .00221 .01875.- .00187 1.23.- .20 SR39 Y .00380+- .00162 .00347+- .00133 .00435.- .00151 1.14.- .58 1’40 ZR

c .00000 < .00494 .00000.- .00409 .00.- .00 ZR42 MO .05430.- .00690 .04951.- .00773 .02782.- .00304 .51+- .09 MD46 PD
c .00000 c .00271 .00000.- .00232 .00.- .00 PD47 AG C .00000 C .00361 .00021.- .00312 .00+- .00 AG68 .01040.- .00545 .00946.- .00504 .01929.- .00458 1.85.- 1.07 CD49 IN .00000 < .00568 .00026.- .00499 .00.- .00 IN50 SW c .00000 C .00690 .00472.- .00565 .00.- .00 SN51 SB .00000 .01528 .02145. .01314 .00.- .00 SB56 BA .00000 C .02838 .00000+- .02476 .00.- .OD BA57 LA
< .00000 c .05095 .00000.- .04243 .00+- .00 LA80 HG .00390.- .00324 .00356.- .00297 .00000+- .00204 .00.- .52 HG82 P8 * .19910.- .01792 .18155.- .02319 .16312.- .01351 .82.- .10 PB

MEASURED AMBIENT MASS (UG/M3): FINE: 11.1.- 1.2 COARSE: 98.64- 9.9 TOTAL: 109.7.- 9.9



RESULTS FOR CMB SITE: DR 703 702 YEAR: 86 DATE: 1229

FINE PARTICULATE FRACTION
SAMPLING DURATION: 24 HRS. WITH START HCUR: 24

R-SQVARE: .9603

CMI SQUARE: 2.6375
OF: 8

# TYPE UG/M3

5 5095 5.021.- .674 35.072.- 5.961

7 GYPSU •377 .094 2.633.- .711

28 DUSTO 5.049.- .329 35.268.• 4.335

CONCO 1.097.. .105 7.666+- 1.087

TOTAL: 11.5.- .746 80.639.- 9.889

MISS FINE SUSPENDED PARTICULATE

SPECIES INCI ftC MEAS. UC/M3 PERCENT tALC. UG/M3 RATIO

I TOTAL 4:3560+ .;;;;;::.; ;;:;;;;. .74588

13 Al. • .41820.- .05300 2.92129.- .47935 .50780.- .05078 1.21.- .20 AL

14 SI • 1.43580.- .16620 10.02962.- 1.55191 1.88132+- .18815 1.311-- .20 Si

15 P .00000 ‘ .04820 .00193.- .00215 .00.- .00 P

16 S * 1.32790.- .15180 9.27590.- 1.43697 1.32790+- .05321 1.00.- .12 5

17 CL .18420.- .02220 1.28671.- .20502 00000.- .00252 .00-’-- 01 CL

19 • .15120.- .01740 1.05619.- .16399 .15588+- .01564 1.03.- .16 v

20 CA * .15870.- .01810 1.10858.- .17128 .15870+- .01160 1.00+- .13 CA

22 TI * .03610.- .00420 .25217+- .03939 .03080.- .00308 .85.- .13 TI

23 V .00120.- .00060 .00838.- .00428 .00044+- .00062 .37.- .39 V

24 CR .00150.- .00040 .01048.- .00300 00018.- .00014 .12+- .10 CR

25 MN • .00750.- .00100 .03239+- .00887 .00421+- .00042 .56+- .09 MM

26 FE • .29120.- .03280 2.03414.- .31217 .25133.- .02509 .86+- .13 FE

28 NI .00090.- .00050 .00629+- .00355 00063+ .00056 .70.- 73 NI

29 CU .22910.- .02580 1.60035+- .24557 .04063.- .00356 .18.- .03 CU

30 ZN .08870+- .01010 .61960.- .09565 .08119.- .00796 .92’- .14 ZN

31 GA .00140.• .00090 .00978.- .00637 .00027.- .00039 .19+- .30 GA

33 AS * .10380.• .01680 .72508.- .13958 .07975+- .00912 .77.- .15 AS

34 SE .02310.- .00270 .16136.- .02527 .00000.- .00066 .00+- .03 SE

35 BR — .00230+- .00200 .01607.- .01607 .00000.- .00394 .00+- 1.71 BR

37 RB < .00000 < .00349 .00052.- .00013 .00+- .00 RB

38 SR C .00000 < .00419 .00086.- .00014 .00.- .00 SR

39 V c .00000 C .00699 .00082.- .00052 0O.- .00 V

40 ZR C .00000 C .02445 .00015.- .00070 .00.- .00 ZR

42 MO .00000 C .01327 .00054.- .00039 .00.- .00 MC

46 PD C .00000 c .01327 .00000’- .00041 .00+- .00 PC

I7 AG C .00000 C .01886 .00055+- .00047 .00’- .00 AG

48 CD .00000 C .02585 .00692.- .00098 .00*- .00 CD

49 IN c .00000 c .03004 .00040.- .00088 .00+- .00 IN

50 SN c .00000 c .03563 .00334.- .00109 .004- .00 SN

51 SB .00000 ( .07754 .01214.- .00248 .00+- D0 SB

56 BA .00000 C .14390 .00000.- .00408 .00+- .00 BA

57 LA C .00000 c .26673 .00000.- .00806 .00.- .00 LA

80 HG .00080+. .00050 00559.- .00354 .00000+- .00029 .00+- .36 HG

82 PB * .21650.- .02640 1.51234.- .23216 .25906.• .02586 1.20.- .18 PB

MEASURED AMBIENT MASS (UGIM3): FINE: 14.3+- 1.5 COARSE: 2213’--ZZ.l TOTAL: 235.7.22.2



ES...S ; : S.’L •‘3 TEA: & .A’E ;22;:3AsE P&’ :C...’E f.ATIO%
SAIhG DJRATIDh: 24 HRS. wITs START H.JR; 24R-SQUARE: .9028
CHI SQUARE: 4.6403
OF: 9

TYPE 1.10/143

5 5095 .000.’ .000 .000.’ .0006 tAO 3.866.- .969 1.747.’ .4717 GYPSU .000k- .000 .000+- .00027 COMPR 2.779.- .477 1.255.- .24928 DUSTO 174.284i-- 11.344 78.738.- 9.39933 CONGO .000+’ .000 .000+’ .000
TOTAL: 180.930.’ 11.022 81.740+’ 9.590

MISS COARSE SUSPENDED PARTICULATESPECIES INCL FLO MEAS. 1.10/143 PERCENT tALC. uGfM3 RATIO1 TOTAL 221.34780+’ 22.14800 100.00000.’ 14.15058 180.92980+’ 11.08203 .82.- .10 T01%L
13 AL * 8.02150.’ 1.00950 3.62393. .58265 11.80990.- 1.17625 1.47.’ .24 AL
14 si * 34.90790.’ 3.90720 15.77061+- 2.36769 45.18255.’ 4.49642 1.29.- .19 SI
15 P c .02560 < .01928 .00096.’ .04254 .04+’ 1.66 P
16 S • 1.84010+’ .21230 .83132.- .12696 1.74033.’ .15109 .95.- .14 S
17 CL

.00570 ‘C .00881 .00000+- .01833 .00+’ 3.22 CL
19 K * 6.03450.’ .67580 2.72625+- .40942 6.18257+’ .61627 1.02+’ .15 K
20 CA 5.08220+’ .56980 2.29602.- .3.4503 5.08220+- .35644 1.00.- .13 CA
22 TI • 2.18180.’ .68860 .98569+’ .24177 1.74545.- .17411 .80.’ .20 TI
23 V V

V ‘C .09910 ‘C .04526 .02541.- .01464 .26.- .30 V
24 CR

< .00000 < .00199 .00924+’ 00331 .00.’ .00 CR
25 MW 34940i’- .03920 .15785.- .02373 .14789.- .01464 .42.’ .06 MN
26 FE * 16.05260.’ 1.79810 7.25221.- 1.08925 10.33628.’ .99826 .64.’ .10 FE
28 NI .01000.’ .00240 .00452. .00117 .02124.- .01883 2.12.- 1.95 NI
29 Cu 2.66730+- .27680 1.11467+- .16756 1.92194.- .15159 .78.- .11 C’J
30 ZN • .10600.- .01710 .04789.- .00909 .10601.- .00985 1.00.- .19 ZN
31 GA

< .00000 .00041 .00000+’ .00107 .00.- .00 Q.4
33 AS * .01900+’ .00670 .00858.’ .00315 .01429.’ .00401 .75.- .34 AS
34 SE .00400+’ .00080 .00181+- .00040 .00000.- .00070 .00.- .17 SE
35 BR

< .00000 c .00032 .00436.- .00436 .00+- .00 BR
37 RB .04250.’ .00500 .01920.- .00297 .03378+- .00333 .79.- .12 RB
38 SR .03730.’ .00440 .01685.- .00261 .03621.- .00366 .97+- .15 SR
39 Y .00750.- .00180 .00339.- .00088 .00819.- .00210 1.09.- .38 Y
60 ZR

.00330 c .00285 .00000.- .00784 .00+- 2.38 ZR
42 MO 06310.’ 00800 .02851’- .00460 .05447.’ .00595 .86.- .14 MD
46 PD

.00000 ‘C .00126 .00000.’ .00453 .00—- .00 PD
47 AG

.00000 V

.00176 .00013.’ .00610 .00+- .00 AG
-48 CD .00000 .00239 .00190’- .00785 .00.- .00 CD
49 IN c .00000 .00289 .00000+- .00976 .00+- .00 IN
50 SW c .00000 c .00330 .00000.- .01098 .00” .00 SW
51 SB

.00000 c .00718 .00201.- .02528 .00.- 00 SB
56 BA .05810.- .03030 .02625.’ .01394 .00000.- .04846 .00+- .83 BA
57 LA c .00000 .02363 .00000.- .08297 .00.- 00 LA
80 MG .00090” V .00080 00041.- .00036 .00000.- .00105 .00.- 1.16 HG
82 PB a .06400+- .00880 .02891+- .00492 .06776.- .00644 1.06+- .18 PB VMEASURED AMBIENT MASS (UGfM3): FINE: ¶4.3+- 1.5 COARSE: 221.3.’22.1 TOTAL: 2357.-22.2

V



0

RESuLTS FOR CNB SITE: OR 703 702 YEAR: 8.6 DATE: 1229

TOTAL PARTICULATE FRACTION

SAMPLING DURATION: 24 HRS. WITH START NWR: 24

RESULTS DERIVED FRON FINE AND COARSE SAMPLES

R-SQUARE: .9028
CMI SQUARE: 4.6403
DF: 9

TYPE UG/M3 X

5 5095 5.021+. .674 2.130.- .349

6 CAO 3.866.- .969 1.641+- .439

7 GYPSU .377. 094 160+- .043

27 CCMPR 2.779+- .477 1.179.- .231
C

28 DUSTO 179.333.- 11.349 76.097.- 8.635

33 CONcO I .097’- .105 .466+- .063

TOTAL: 192.676+- 11.107 81.673.- 9.022

MISS TOTAL SUSPENPED PARTICULATE

SPECIES INCL FLG MEAS. UG/M3 PERCENT CALC. UG/N3 RATIO (

1 TOTAL 235.66340.- 22.19820 100.00000+- 13.32112 192.67370.- 11.10710 .82+- .09 TOTAL

13 AL 8.439704” 1.01089 3.58125.- .54571 12.31770+- 1.17735 1.66+- .22 AL

14 SI • 3634370.- 3.91065 15.62187+- 2.20542 67.06387.- 4.50035 1.29+- .19 St

15 P .02560 .01834 .00289+- .04259 .11+- 1.67 P

16 S • 3.16800.- .26099 1.34429+- .16822 3.06823.- .16019 •974 .09 S

17 CL .18990.- .02955 .08058.- .01466 .00000.- .01850 .00+- .10 CI.

19 K • 6.18570.- .67602 2.62480.- .37870 6.338.45.- .61647 1.02.- .15 K

20 CA • 5.24O90. .57009 2.22389.- .32000 5.24090.- 35662 1.00+- .13 CA

22 TI 2.21790.- 48862 .94113.- .22549 1.77625.- .17414 BO.- .19 II

23 V .10030.- .09970 .04256.- .04250 .02585.- .01465 .26+- .29 V

24 CR .00150 .00188 .00943’- .00332 6.28.- 18.6.4 CR

25 MN .35690.- .03921 .15144+- .02192 .15210.- .01465 .43.- .06 MM

26 FE a 16.3.6380+- 1.79840 6.93523.- 1.00454 10.58761+- .99857 .65.- .09 FE

28 NI .01090.- .00245 .00463.- .00113 .02187+- .01884 2.01.- 1.79 NI

29 CU 2.69640.- .27800 1.14417.- .15978 1.96256. .15163 .73.- .09 Cu

30 ZN .19470+- .01986 .08262.- .01147 .18721.- .01251 .96.- .12 ZN

31 GA .00140+- .00127 .00059.- .00054 .00027+- .00113 .19.- .83 GA

33 AS * .12280.- 01809 .05211’• .00911 .09403.- 00997 .77.- .14 AS

34 SE .02710+- .00282 .01150.- .00161 .00000.- .00095 .00.- .04 SE

35 BR * .00230.- .00212 .00098+- .00090 .00436.- .00587 1.89+- 3.09 BR

37 RB .04250.- .00502 .01803.- .00273 .03430+- .00333 .81+- .12 RB

38 SR .03730+- .0044.4 .01583.- .00240 .03707.- .00366 .99’- .15 SR

39 Y .00730+- .00206 .00318.- .00092 .00901.- .00216 1.20+- .44 ‘1

1.0 ZR ( .00330 c .00306 .00015’- .00788 .05.- 2.39 ZR

42 MO .06310+- .00822 .02678.- .00431 .05502+- .00597 .87.- .15 MC

46 PD .00000 00144 .00000.- .00455 .00+- .00 PD

47 AG ( .00000 c .00201 .00069.- .00612 .00.- .00 AG

68 CO .c .00000 < .00274 .00882+- .00791 .00.- .00 CD

49 IN < .00000 c .00327 .00040+- .00980 .00.- .00 IN

50 SW C .00000 c .00378 .00334+- .01104 .00+- .00 SN

51 SB .00000 c .00823 .01615.- .02560 .00+- .00 SB

56 BA 05810.- .03664 .02665+- .01572 .00000+- .04863 .00+- .84 BA

57 LA C .00000 ( .02741 .00000.- .08.336 .00.- .00 LA

80 HG .00170.- .00094 .OO072.- .000.41 00000.- .00109 .00+- .64 HG

82 PB .28050.- 02594 .11903.- .01571 .32682.- .02665 1.17.• .14 PB

MEASURED AMBiENT MASS (UG/N3): FINE: 14.3+- 1.5 COARSE: 2Z1.3’-ZZ.l TOTAL: 235.7+-22.2



:‘ “E .E ‘LG

R4 :c’.
sAM_:h. JR4’Dk: 2 HRS. Y!I- S1ART KJR: 2’.
RESJ.JS DERIVED FR’ FINE AD COARSE SAMPLES
R-SCUARE: .9599
CHI SQUARE: 2.3562
OF: 8

* TYPE UG/M3

5 5095 1.851.- .403 1.440.- .340
7 G’rPSU 4.875.- 1.100 3.793.- .925

19 SSFFZ .220.- .146 .172+- .11521 2NC02 .976.- .126 .759.- .121
27 COMPR 6.719+- 1.195 3.672.- .990
28 DUSTO 106.038.- 6.824 82.502+- 9.302

TOTAL: 118.679.- 6.517 92.344.- 9.939

MISS TOTAL SUSPENDED PARTICULATESPECIES INCL FLO MEAS. UG/M3 . PERCENT CALC. UG/N3 RATiO
1 TOTAL 128.51860.- 11.89700 100.00000+- 13.09141 118.67950.- 6.51719 .92.- .10 TOTAL13 AL • 7.05670.• .79634 5.49080+- .80143 7.40881+- .68483 1.05.- .15 AL14 SI • 26.09160+- 2.73266 20.30181+- 2.83772 28.32437+- 2.61750 1.09.- .15 SI15 P .01080 .02075 .00357.- .02486 .33.- 2.44 P16 S • 2.41170+- .21440 1.87654+- .26085 2.68525+- .12857 1.11+- .11 S17 CL .05220+- .01406 .04062.- .01157 .00000+- .01140 .00.- .22 CL19 K 2.98270+- .31769 2.32083+- .32751 3.76285+- .35819 1.26.- .18 K20 CA * 3.18000+- .33469 2.47435.- .36682 2.62885+- .16750 .83.- .10 CA22 TI * .88410.- .19054 .68792.- .16136 1.04794.- .10115 1.19+- .28 TI23 V .03580.- .03431 .02786.- .02682 .01534.- .00851 .43.- .47 V24 CR .00000 .00166 .00597+- .00194 .00+- .00 CR25 a .14600.- .01602 .11360.- .01631 .09125.- .00851 .62.- .09 MN26 FE • 7.88600.- .84646 6.13608.- .86973 6.64074.- .58203 .84.- .12 FE28 NI .00650.- .00133 .00506.- .00114 .01562.- .01144 2.40.- 1.8.3 NI29 Cu 1.76460+- .18333 1.37303.- .19106 1.70170.- .10791 .96.- .12 Cu30 ZN .25180.- .02197 .19592.- .02492 .23323. .01324 .93+- .10 ZN31 GA .00070 .00094 .00048.- .00111 .68.- 1.97 GA33 AS • .14480.- .02019 .11267+- .018.85 .13044+- .01555 .90+- .17 AS34 SE .01350.- .00134 .01050+- .00143 .00000.- .00112 .00.- .08 SE35 BR < .0D150 C .00170 .00289+- .00832 1.93.- 6.22 BR37 RB .01990+- .00235 .01548.- .00233 .02045+- .00198 1.03.- .16 RB38 SR .03200+- .00355 .02490.- .00360 .02201.- .00213 .69+- • 10 SR39 Y .00760.- .00163 .00591+- .00138 .00549+- .00148 .72.- .25 y60 ZR C .00000 .c .00384 .00018.- .00462 .00+- .00 ZR42 MO .03380.- .00479 .02630.- .00445 .03931+- .00356 1.16.- .20 MO46 PD .00000 ‘ .00210 .00000+- .00267 .00+- .00 PD47 AG c .00000 C .00275 .00104.- .00358 .00.- .00 AG68 CO C .00000 c .00369 .01404.- .00473 .00’- .00 CO49 IN .00000 C .00646 .00093.- .00574 .00+- .00 IN50 SN c .00000 C .00517 .00458.- .00648 .00.- .00 SN51 SB .02210.- .01543 .01720.- .01211 .01909+- .01496 .86.- .91 SB56 BA .09510+- .02968 .07400.- .02409 .00000.- .02843 .00.- .30 BA57 LA < .00000 c .03802 .00000.- .06884 .00+- .00 LA80 HG .00080.- .00064 .00062.- .00050 .00000.- .00084 .00+- 1.05 MG82 PB * .34230+- .02982 .26634.- .03386 .37351.- .02588 1.09+- .12 PB

MEASURED AMBIENT MASS (UG/M3): FINE: 10.1.• 1.1 COARSE: 11E.6.-11.8 TOTAL: 12B.5.11.9



ES.!S FOR MB SITE: HO 715 714 YEAR: 87 DATE: 0104

FINE PARTICULATE FRACTION
SAdPLING DURATION: 24 MRS. WITH START HQJR: 24

RSOUARE: .9842
CHI SQUARE: 1.1895
OF: 7

# TYPE LJG/M3

5 5095 4.629.- .602 33.985.- 5.673

13 KNECT 1.167+- .268 8.572.- 2.160

16 SSFF1 •494. .112 3.624.- .905

22 ZNCD3 .456+- .177 335 1.347

28 DLJSTO 5.886.- .462 43.207+- 5.653

TOTAL: 12.630.- .723 92.739i--11.D67

MISS FINE SUSPENDED PARTIcULATE

SPECIES INCL FLG 4EAS. UG/143 PERCENT

13.61920+- 1.42590 100.00090.- 14.80850

* .48610.- .06280 3.56923.- .59352

• 2.75860.- .31330 20.25523.- 3.12878
.03880 .28791

• 1.18060.- .13580 8.66864.- 1.34832

.02100.- .00640 .15419.- .04969

* .24470+- .02790 1.79673+- .27812
a .24020.- .02720 1.76369.- .27200
* .03920.- .00460 .28783.- .04527

.00210.- .00070 .01542.- .00539

.00220.- .00060 .01615.- .00339

.00630.- .00090 .04626+- .00819
a .32680+- .03680 2.39955.- .36895

.00040+- .00040 .00294.- .00295

.32730.- .03670 2.40322+- .36868
S .16290.- .01840 1.19611.- .18422

.00000 c .00661
a .11040.- .01760 .81062+- .15461

.01180+- .00140 .08664+- .01371
a .00200 ( 01550

C .00000 C .00367

00140.- .00060 .01028.- .00454
C .00000 c .00734
C .00000 C 02350
C .00000 .01395
C .00000 C .01395
C .00000 .01909

.01690.- .00400 .12409+- .03212
c .00000 ‘ .03010

00000 c .03671
( 00000 C .08003
C 00000 < .14318
c .00000 C .26800

.00060+- .00040 .00441.- 00297
* .22370.- .02520 1.64253+- .25261

CALC UG/M3 RATIO

12.63030’- .72324 .93’- .11 TOTAL

.67453.- .05977 1.39.- .22 AL

2.42472’- .22053 .88.- .13 SI

00333.- .00265 .09+- .11 P

1.18060.- 04902 1.00.- .12 S

00218+- 00253 .10.- .12 CL

.19212’- .01802 .79.- .12 K

.23382.- .01743 .97. .13 CA

.03877.- .00360 .99.- .15 TI

.00078.- .00049 .37.- .26 V

.00038.- .00020 .17.- .09 CR

.00602’- .00050 .96+- .16 MN

.33347’-- 02947 1.02’- .15 FE

.00095.- .00075 2.37+- 3.02 NI

.05326.- .00420 .16.- .02 CU

.15924.- .01294 .98’- .14 ZN

.00021+- .00063 DD.- .00 GA

.11679.- .01050 1.06.- .19 AS

00004.- .00087 .00.- .07 SE

.00004+- .00709 .02’- 3.54 BR

.00070.- .00016 00.- .00 RB

.00135.- .00017 .96.- 43 SR

.00095.- .00058 .00+- .00 y

.00017+- .00083 .00.- .00 ZR

.00196.- .00050 .00.- .00 MO

.00015.- .00049 .00+- .00 PD

00028.- .00056 .00+- .00 AG

.01483.- .00142 .88’-- .22 CD

.00055+- .00105 .00+- .00 IN

.0046O. .00128 .00.- .00 SN

.01212.- .00278 00+- .00 SB

00062.- .00486 .00.- .00 BA

0O298+- .00958 .00’- .00 LA

.00003.- .00060 .04’- 1.01 HG

.22176+- .01563 .99’- .13 PB

z

1 TOTAL
13 AL
14 SI
15 P
16 S
17 CI.
19 K
20 CA
22 II
23 V
26 CR
25 MN
26 FE
28 NI
29 CU
30 ZN
31 GA
33 AS
34 SE
35 BR
37 RB
38 SR
39 -V
40 ZR
62 MO
46 P0
47 AG
48C0
49 IN
50 SN
51 SB
56 BA
57 LA
80 HG
82 PS

C

MEASURED AMBIENT MASS (UG/M3): FINE: 13.6.- 1.4 COARSE: 34.4’- 3.5 TOTAL: 48.0. 3.8



... —: . ‘Es.; ! :.—:..4sE :- “a.: :,k

;:.. 2.. RS. wjI SIA’ HJR: 26R-SQUARE: .97.9
CHI SQUARE: 1.3603
OF: 8

I TYPE Z

5 5095 .000.- .000 .000.- .0007 GYPSLJ 1.945+- .681 5.651+- 1.50913 KNECT 8.833.- 2.067 25.658.- 6.53816 SSFF1 .000.. .000 .000.- .00019 SSFF2 .176.- .032 .510.- .10622 2NCD3 .000.- .000 .000.- .00025 DUSTO 22.818.- 2.034 66.280.- 8.917
TOTAL: 33.T72.-- 1.855 98.098.-11.260

MISS COARSE SUSPENDED PARTICULATESPECIES INtL ftC MEAS. UG/IG . PERCENT CAI.C. UCFK3 RATIO
1 TOTAL 34.42620.- 3.46960 100.00000.- 14.25297 33.77156- 1.85531 .98+- .11 TOTL.L13 AL. 1.88920+- .23980 5.48768.- .88943 1.95253.- .16024 1.05.- .16 AL14 SI * 9.02600+- 1.01600 26.21840.- 3.96132 7.272I.D-- .60661 .81.- .11 SI15 P .000oo .03340 .00487.- .005Th .00.- .00 P

16 S * .63590.- .07620 1.84714.- .28922 .61063.- .04299 .96.- .13 S17 CI. .02030.- .00680 .05897.- .02063 .01752’- .00308 .86.- .33 CL19 K * .78350+- .08870 2.27588.- .3.4.496 .88214.- .08102 1.13.- .1620 CA • 1.72570.- .19620 502167.- .75785 1.87016.- .12443 1.08+- .14 CA22 TI • .17810+- .06050 .5173.4.- .12868 .25115.- .02292 1.41.- .35 TI23 V .00890 c .02656 .00505.- .00194 57.• .62 V24 CR .00000 ‘ .00203 .00245.- .00047 .OO+ .00 CR
25 MN • .03080.- .00360 .08947.- .01381 .02616.- .00204 .85.- .12 MM26 FE * 1.67830.- .18880 4.87507.- .73632 1.598Z2. .13368 .95.- .13 FE
28 MI c .00020 .00145 .00320.- .00246 16.01+- 41.86 MI
29 CU .68500.- .07750 19a97&.-- .30149 .26821.- .01978 .39-- .05 J
30 ZN .03000.- .00540 .08714.- .01798 .02874+- .00361 .96.- .21 ZN31 GA .00000 .00116 .OODZ6—- .00033 .00.- .00 CA33 AS .00960.- .00350 .02789*- .01055 .01674.- .00374 1.74’- .75 AS34 SE .00070.- .00030 .00203’- .00090 .00011.- .00066 .15.- .66 SE35 * .00150.- .00040 .00436-.-- .00126 .00077.- .00320 .52+- 2.14 SR37 RB .00300+- .00060 .00871.- .00195 .00497.- .00044 1.66.- .36 RB
38 SR .00790.• .00100 .02295.- .00371 .00765.- .00056 .97.- .14 SR39 Y .00160.- .00160 0D465-- .00467 .00165.- .00033 1.03.- 1.05 740 ZR .00000 .00930 .00069’- .00110 .00-- .00 ZR42 .01110.• .00200 .03224+- .00666 .00696.- .00081 .63.- .13 MO46 P0 c .00000 .00665 .00000.• .00063 .00+- .00 P047 AG c .00000 c .00668 .00000.- .00086 .00-’-- .00 AG48 .00000 c .00342 .00080.- .00113 .00.- .00 CD49 IN .00000 .01075 .00089-.- .00134 .00.- .00 IN50 SN c .00000 .01269 .00167.• .00156 .00+- .00 SN51 SB .00000 .02643 .00350.- .00355 .00.- .00 SB56 BA < .00000 < .05054 .00000-.-- .00667 .00-1-- .00 BA57 LA .00000 .09266 .00619*- .01163 .00-.-- .00 LA80 MC

( .00000 .00087 .00004.- .00031 .00-.-- .00 HG52 PB .02610.- .00410 .07581.- .01415 .02014.- .00287 .77.- .16 PBMEASURED AMBIENT MASS (UG/M3): FINE: 13.6.- 1.4 COARSE: 34.6.- 3.5 TOTAL: 4&D+ 38



RESL.!S FOR biB SITE: D 715 714

TOTAL PARTICULATE FRACTION

SAMPLING DURATION: 24 MRS. WITH START HQJR: 24

RESULTS DERIVED FR FINE AND COARSE SAMPLES

RSGUARE: .9749
CMI SQUARE: 1.3403
OF: 8

W TYPE UG/M3

YEAR: 87 DATE: DO..

5 5095 4.629.- .602 9.634+- 1.461

7 GYPSU 1.945.- .481 4.049+- 1.050

13 KNECT 10.000.- 2.085 20.815.- 4.633

16 SSFF1 .494+• .112 1.027+- .246

19 SSFF2 .1764- .032 .365.- .072

22 ZNCD3 .456.- .177 .950.- .376

28 DUSTO 28.702.- 2085 59.740.- 6.371

TOTAL: 46.402+- 1.991 96579.- 8.604

MESS TOTAL SUSPENDED PARTICULATE

SPECIES INCL FLO KEAS. UG/M3 PERCENT

48.04540.- 3.75118 100.00000.- 11.04156

• 2.37530+- .24789 4.94387.- .64435
* 11.78460’- 1.06321 24.52805.- 2.92650

C .03880 c .08486

ft 1.81650.- .15572 3.78080+- .43838

.04130.- .00934 .08596+- .02056
1.02820+- .09298 2.14006.- .25568

1.96890.- .19610 4.09800.- .51861

ft .21730.- .04076 .45228+- .09189
.01100+- .00913 .02290.- .01908
.00220+- .00081 .00458.- .00172

* .03710+- .00371 .07722.- .00980

2.00510+- .19235 4.17334.- .51619
( .00060 ( .00136

101230+- .08575 2.10697.- .24273
* 19290.- .01918 .4D150+ .05075

C .00000 ( .00205
* .12000.- .017% .24976.- .04213

.01250.- .00143 .02602.- .00361

.00350+- .00214 .00728.- .00449

.00300.- .00078 .00624+- .00170

.00930.- 00117 02936.- .00286
.00160 c .00394

C .00000 .00942

.01120+- .00276 .02310’- .00602

C 00000 < .00517
< .00000 < .00723

.01690.- .00494 .03518.- .01064
.00000 C .01149

< .00000 C .01373
< .00000 c .02955
C .00000 .05640
c .00000 < .10089

.00060’- .00050 .00125.- .00105

* .24980+- .02553 .51992.- .06687

CALC. UG/M3 RATIO

66.40186.- 1.99130 .97+- .09 TOTAL

2.65707.- .17102 1.12.- .14 AL

9.69712.- .64357 .82+- .09 SI

.00819+- .00636 .21+- .28 P

1.79123’- .06520 .99- .09 S

.01971+- .00399 .48.- .14 CL

1.07426.- .08300 1.04+- .12 K

2.10398’- .12565 1.07. .12 CA

.28992+- .02320 1.33.- .27 TI

.00583+- .00200 53. .48 V

.00284.- .00051 1.29+- .53 CR

.03220+- .00210 .87.- 1Q MN

1.93169+- .13669 .96.- .11 FE

.00415+- .00257 6.92.- 853 NI

.32147.- .02022 .32.- .03 Cu

.18798.- .01344 .97’- .12 ZN

.00047’- .00071 .00+- .00

.13353.- .01115 1.11.- .19 AS

.00014+- .00098 .01.- .08 SE

.00081’- .00778 23’- 2.23 BR

.00568.- .00047 1.89+- .52 RB

.00899’- .00059 .97+- .14 SR

.00260.- .00067 1.63.- 1.96 Y

.00086.- .00138 .00.- .00 ZR

.00896.- .00095 .81.- .22 MO

.00015’- .00080 .00.- .00 PD

.00028+- .00101 .00+- .00 AG

.01563+- .00181 92’- .29 CD

.00143. .00170 .00’- .00 IN

.00807’- .00201 .00+- .00 SN

.01562+- .00451 .00.- .00 SB

.00062+- .00826 .004- .00 BA

.00917’ .01692 .00’- .00 LA

.00007+- .00068 .12.- 1.13 HG

.24159+- .01589 .97.- .12 PB

x

e

I
I
I

1 TOTAL
13 AL
14 SI
15 P
16 S
17 CL
19 K
20 CA
22 TI
23V
24 CR
25 MM
26 FE
28 NI
29 CU
30 ZN
31 GA
33 AS
34 SE
35 BR
37 RB
38 SR
39 Y
40 ZR
42 140
66P0
47 AG
48CD
49 IN
50 SN
51 SB
56 BA
57 L.A
80 HG
82 PS

MEASURED AMBIENT MASS (UG/143): FINE: 13.6.- 1.4 COARSE: 34.4.- 3.5 TOTAL: 48.0.- 3.8



: s:’ : ‘

::....E A::
S&_I DURA1D’; 2.. RS. I1 STARt HjR: 24

.9408
CNI SQUARE: 5.1492
OF: 6

11.43800+- 1.21520 100.00000.- 15.02494
* .21260.- .02900 1.85872.- .32137* 1.2424O. .14170 10.86204.- 1.69307

.00000 < .05158
* 1.11400.- .12640 9.73946.- 1.51391

.04760+- .00730 .41616’ .07764* .18.450.- .02110 1.61304+- .25179

.10340.• .01190 .9D60D• .14159* .02020+- .00250 .17660.- .02881

.00140+- .00050 .01224+- .00456

.00160+- .00060 .01399.- .00380
* .00420-’-- .00060 .03672.- .00654
* .24280+- .02740 2.12275.- .32901

.00130+- .00040 .01137+- .00370

.18010.- .02030 1.57458+- .24389
• .11720+- .01330 1.02465.- .15928

c .00000 .00437
.02710+- .00650 .23693.- .06215
.02220+- .00260 .19609.- .03069

* .00600+- .00110 .05246+- .01112
c .00000 < .00350
c .00000 C .00437
c .00000 C .00612

.00000 c .02623

.00000 c .01486

.00000 C .01486

.00000 .02098
.00430+- .00310 .03759’-- .02740

( .00000 c .03147
C .00000 C .03759
C .00000 C .08743
< .00000 < .15999
( 00000 c .28939
c .00000 C .00262• .09870.- .01130 .86291. .13478

9.52193+- .71258 .83.- .11 TOTAL
.33213.- .02941 1.56.- .25 AL

1.19237’-- .10851 .96. .14 SI
.00256+- .00243 .00+- .00 P

1.11400+- .04139 1.00.- .12 S
.02231.- .00560 .47.- .14 CL
.09583+- .00890 .52’- O8 K
.10056.- .00678 97’- .13 CA
.01942.- .00178 .96+- .15 11
.00047.- .00025 .34.- .21 V
.00042.- .00010 .26+- .09 CR
.00328.- .00027 .78.- .13 MN
.26887. .01819 1.11+- .15 FE
.00130+- .00092 1.00+- .77 NI
.18923’- .01660 1.05’- .15 Cu
.09673+- 00705 .83+- .11 ZN
.00001.- .00046 .00.- .00
.03823.- 00363 1.41+- .36 AS
.00012.- .00042 .01+- .02 SE
.00872.- .00382 1.45.- .69 BR
00035.- .00007 .00.- .00 RB

.00073.- .00010 .00+- 00 SR

.00038+- .00D19 .00+- .00 Y

.00003.- .00041 .00.- .00 ZR

.00218.- .00027 .00.. .00 MO

.00004.- .00025 .00+- .00 PD

.00001.- .00029 .00.- .00 j

.00279-’- .00051 .65.- .48 00

.00019+- .00053 .00.- .00 IN

.00229-’-- .00066 .00*- .00 SN
00545.- .00157 .00+- .00 SB

.00133.- .00254 .00’- .00 BA

.00086.- .00480 .00.- .00 LA

.00001. .00027 .00.- .00 ec

.09279+- .01079 .94.- .15 PB

* TYPE UG/M3

5 5095 3.858+- .576 33.729.- 6.182
10 TRANS 1.454.- .520 12.711. 474513 KNECI .339.- .119 2.965.- 1.091
19 SSFFZ .251.- .043 2.190+- .44226 CHORK .716.- .237 6263.- 2.178
28 DUSTO 2904.- .272 25.390’- 3.596

- TOTAL: 9.522+- .713 83.248.-10.818

MISS FINE SUSPENDED PARTICULATESPECIES INCL PLC KEAS. UGfM3 PERCENT CALC UGf43 - RATIO -

1 TOTAL
13 AL
14 SI
is
16 S
17 CL
19 K
20 CA
22 TI
23V
24 CR
25 MN
26 FE
28 NI
29 CU
30 ZN
31 QA
33 AS
34 SE
35 BR
37 RB
38 SR
39 V
40 ZR
42 MO
46PD
47 AG
4800
69 IN
50 SN
51 SB
56 BA
57 LA
80 HG
82 PB

MEASURED AMBIENT MASS (UG/G): FINE: 11.4,- 1.2 COARSE: 22.7+- 2.3 TOTAL: 34.1.- 2.6



C

RESULTS FOR CMB SITE: HO 751 750 ‘EAR: 87 DATE: 0107

0ARSE PARTICULATE FRACTION

SAMPLING DURATION: 24 HRS. WITH START NWR: 24

R-SOUARE: .9721

CHI SOUARE: 1.5555
8

N TYPE UG/K3

5 5095 .000.- .000 .000.- .000

7 GYPSU 1.684.- .353 7.428.- 1.729

10 TRANS .0001.- .000 .000.- .000

13 KNECT 7.608.- 1.638 33.562.- 7.989

19 SSFF2 .170.- .026 .751.- .139

26 CHORM .000.- .000 .000.- .000

28 DUSTO 10.812.- 1.268 47.695.- 7.399

TOTAL: 20.274.- 1.115 89.435.-10.328

MISS COARSE SUSPENDED’ PARTICULATE

SPECIES INCI. FLG HEAS. UG/M3 PERCENT CALC. UG/143 RATIO

I TOTAL 22.66890.- 2.30170 100.00000.- 14.35930 20.27399.- 1.11507 .89+- .10 TOTAL

13 AL * 1.08570.- .13770 4.78938+- .77812 1.11085.- .08235 1.02+- .15 AL

14 SI • 4.87400+- .55640 21.50082.- 3.28486 3.98356.- .30317 .82.- .11 SI V

15 P .00000 ( .03132 .00419.- .00299 .00.- .00 P

16 S * .64940.- .05510 1.98245.- .31559 .45185.- .03478 1.01+- .15 S

17 CL .07490.- .01310 33041.- .06682 .01509.- .00206 .20.- .04 CL

19 K .51420.- .05830 2.26831+- .34523 .44729.- .03876 .87+- .12 K

20 CA * 1.51590.- .16990 6.68714.- 1.01131 1.49744.- .10510 .99.- .13 CA

22 TI * .09210.- .02090 .40628.• .10100 .12800.- .01099 1.39.- .34 TI

23 V .00430 .01994 .00307.- .00095 .71+- .78 V

24 CR .00000 .00221 .00166+- .00026 .00+- .00 CR

25 MN * .01350.- .00160 .05955.- .00929 .01510.- .00109 1.12+- .16 MN

26 FE * .85580.- .09640 3.77522- .57251 .87242.- .06628 1.02.- .14 FE

28 NI .00040.- .00040 .00176+- .00177 .00181.- .00119 4.53 5.42 NI

29 CU .30890.- .03510 1.36266.- .20765 .16068+- .01041 .52.’ .07 CU

30 ZN .03330.- 00450 .14690.- .02483 .02447+- .00339 .73+- .14 ZN

31 GA .00150.- .00150 .00662+- .00665 .00023.- .00030 .15+- .25 GA

33 AS * .00790+- .00220 .03485.- .01033 .01601.- .00361 2.03.- .73 AS

34 SE ( 00020 c .00177 .00009+- .00064 .46.- 2.37 SE

35 SR .00180+- .00040 .00794.- .00194 .00045.- .00307 .25.- 171 BR

37 RB .00160+- .00040 .00706+- .00190 .00259+- .00022 1.62+- .43 RB

38 SR .00500.- .00070 .02206+- .00381 .00476.- - 00034 .95.- .15 SR

39 Y .00060+- 00060 .00265.- .00266 .00100.- .00022 1.67.- 1.71 Y

40 ZR C .00000 C .01235 .00059.- .00060 .00+- .00 ZR

42 MO .00030 c .00662 .00361k- .00041 12.04.- O.20 MO

46 PD C .00000 .00662 .00000.- .00033 .00.’ .00 PD

47 AG .00000 c .00882 .00000.- .00045 .00.- .00 AG

48 CD .00000 e .01147 .00077.- .00064 .00.’ .00 CD

49 IN C .00000 < .01368 .00081.- .00070 .00- .00 IN

50 SN .c 00000 C .01632 .00136.- .00085 .00+- .00 SN

51 SB .00000 c .03706 .00318.- .00195 .00.- .00 SB

56 BA .c .00000 c 06926 00000.- 00350 .00.- .00 BA

57 LA .00000 c .12572 .00533.- .00600 .00+- .00 LA

80 HG < .00000 c .00132 .00004+- .00028 .00.- .00 HG

82 PB a .02010+- .00290 .08867.- .01564 .01842.- .00275 .92.- .19 PB

MEASURED AMBIENT MASS (UG/N3): FINE: 11.4+- 1.2 COARSE: 22.7+- 2.3 TOTAL: 34,1.- 2.6



ES_E t:,z E : — ‘: f
..

sA’..:h D: 2— iRS. .-Tr $‘A’ MjR: 2—RESL.TS DERiVE FRD FIhE AN COARSE SAM.ESR-SCUARE: .9721
CIII SQUARE: 1.5555
OF: 8

* TYPE UGFM3 X

5 5095 3.858.- .576 11.311.- 1.8977 GYPSU 1.684.- .353 4.937.- 1.10010 TRANS 1.456+. .520 4.263.- 1.56013 KNECT 7.947.- 1.642 23.301.- 5.13319 SSFF2 .421’- .050 1.234.- .17526 CHORM .716.- .237 2.100+- .71428 DUSTO 13.716.- 1.297 40.215+- 4.886
TOTAL: 29.796.- 1.323 87.360+- 7.714

MISS TOTAL SUSPENDED PARTICULATESPECIES INCI. FLG NEAS. UG/M3 PERCENT CALC. UGfl(3 RATIO
- -I TOTAL 34.10690.- 2.60279 100.00000+- 10.79226 29.79593.- 1.32331 .57.- .08 TOTAL

13 AL 1.29830.• .14072 3.80656.- .50459 1.44298.- .08764 1.11+- .14 AL
14 SI — 6.11640.- .57416 17.93303.- a.1695o 5.17593.- .32200 .85.- .10 SI15 P .00000 .02707 .00675.- .00385 .00.- .00 P16 S * 1.56340.- .13789 6.58352.- .53461 1.56585+ .05406 1.00.- .09 S17 CL .12250.- .01500 .35916.- .05181 .03741+- .00596 .31+- .06 CL19 K * .69870.- .06200 2.06856.- .23976 .54313+- .03977 .78+- .09 K20 CA 1.61930.- .17032 4.74772.- .61695 1.59801+- .10532 .99.- .12 CA22 TI .11230.- .02105 .32926.- .06663 .14742+- .01113 1.314- .27 TI23 V .00570.- .00453 .01671+- .01334 .00354+- .00098 .62+- .52 V24 CR .00160.- .00064 .00669+- .00191 .002D8.• .00028 1.30.- .55 CR25 MW * .01770+- .00171 .05190.- .00639 .01838.- .00112 1.04.- .12 MN26 FE 1.09860.- .10022 3.22105.- .38309 1.14129.- .06875 1.04.- .11 FE28 NI .00170.- .00057 .00498.• .00170 .00311.- .00150 1.83.- 1.07 HI
29 CU .48900.- .04055 1.63375.- .16157 .36991.- .01959 .72.- .07 CIJ30 ZN * .15050.- .01404 .44126.- .05318 .12120.- .00782 .81+- .09 ZN31 GA .00150 .00465 .00024+- .00055 .164- .40 GA33 AS .03500.- .00686 .1O262- .02159 .05424.- .00498 1.55.- .34 AS34 SE .02240.- .00263 .06S68- .00920 .00021.- .00061 .01.- .03 SE35 BR a .00780.- .00117 .02.287.- .00325 .00916.- .00490 1.17.- .65 BR37 RB .00160+- .00057 .00469+- .00170 .00294+- .00023 1.84.- •d RB38 SR .00500.- .00086 .01466.- .00276 .00549+- .00035 1.10.- .20 SR
39 Y

< .00060 C .00271 .00139+- .00029 2.31.- 359 y60 ZR c .00000 .01203 .00062+- .00075 .0D- .00 ZR
42 MO C .00030 < .00665 .00579+- .00050 19.29+ 145.51 MD
66 PD .00000 c .00665 .00004+- .00042 .00.- .00 PD
47 AG

< .00000 .00916 .00001+- .00053 .00+- .00 AG68 CD .00430.- .00405 .01261.- .01 190 .00356.- .00082 .83k- .80 CD
49 IN

c .00000 c .01393 .00100.- .00088 .OOi- .00 IN50 SN
< .00000 < .01663 .00365+- .00108 .00-.-- .00 SN51 SB
< .00000 C .03829 .00863.- .00250 .00.-- .00 SE56 BA C .00000 C .07069 .00133+- .00432 .00.- 00 BA57 LA .00000 C .12807 .00620+- .00768 .00.- .0080 HO .00000 c .00124 .00005+- .00038 .00.- .00 HG52 PB .11880+- .01167 .34832.- .04332 .11121.- .01114 .96.- .13 PBMEASURED AI4BIENT MASS (U0fN3): FINE: 11.4+- 1.2 COARSE: 22.7.- 2.3 TOTAL: 34.1+- 2.6



RESJLTS FOR MB SiTE: OR 755 754 YEAR: 87 DATE: OQ7

FIiE PARTICULATE FRACTION

SAMPLING DURATION: 24 HRS. WITH START HWR: 24

R-SOUARE: .9352
CHI SQUARE: 4.3524
OF: 7

(

N T’rPE UGIM3 Z

5 5095 3.398.- .446 34.598.- 5.889
7 GYPSU .110.- .039 1.123.- .413

10 TRANS .796+- .348 8.104.- 3.646

19 SSFFZ .209.- .026 2.126.- .354

28 - DUSTO 2.047.- .146 20.81.3.- 2.708

TOTAL: 6.560+- .535 66794.- 9.083

MISS FINE SUSPENDED PARTICULATE

SPECIES INCL FLG MEAS. UG/M3 PERCENT CALC. UG/M3 RATIO

I TOTAL 9.82110.- 1.06550 100.00000.- 15.34293 6.55992.- .53456 .67.- .09 TOTAL

13 AL * .17630.- .02330 1.79511+- .30694 .21066.- .02063 1.19.- .20 AL

14 SI • .8550G.- .09780 8.70575+- 1.37249 .76602+- .07630 .90.- .16 SI

15 P .02120 .21814 .00140.- .00145 .07.- .10 P

16 S • .88380+- .10050 8.99899+- 1.41433 .88380. .03470 1.00.- • 5

17 CL .02830.- .00520 .28816.- .06169 .01167+- .00311 .42.- .13 CL

19 K • .13380.- .01540 1.36237+- .21549 .06366+- .00626 .68.- .07 K

20 CA * .06070i- .00720 .61806+- .09935 .06070.- .00641 1.00+- .14 CA

22 TI • .00930.- .00130 .09469.- .01676 .01265.- .00125 1.36.- .23 TI

23 V .00040’-- .00030 .00407+- .00309 .00023+- .00017 .58+- .61 V

21. CR .00050.- .00030 .00509+- .00310 .00007+- .00007 .15+- .16 CR

25 MN * .00270+- .00050 .02749.- .00590 .00184.- .00018 .68.- .16 MN

26 FE .09580.- .01090 .97545.- .15335 .10772+- .01038 1.12+- .17 FE

28 NI .00030.- .00030 .00305+- .00307 .00029.- .00027 .96.- 1.32 NI

29 CU .0401G.- .00660 .40830’- .06447 .01547.- .00148 .39’- .06 CU

3D ZN .06900.- .00780 .70257+- .11008 .05588.- .00528 .81.- .12 ZN

31 GA .000Th.- .00060 .00713.- .00615 .00000.- .00038 .00.- .55 GA

33 AS .02090.- .00440 .21281.- .05060 .02859+- .00284 1.37.- .32 AS

34 SE .01120+- .00140 .11404.- .01888 .00001+- .00034 .00.- .03 SE

35 BR • .00350+- .00070 .03564.- .00811 .00460.- .00263 1.31+- .80 BR

37 RB C .00000 c .00407 .00021.- .00005 .00+- .00 RE

38 SR C .00000 c .00509 .00040.- .00007 00.- .00 SR

39 1’ c .00000 c .00611 .00026+- .00015 .00+- .00 1’

40 ZR c .00000 c .02851 .00000.- .00028 .00.- .00 ZR

42 MO C .00000 c .01629 .00079.- .00018 .00.- .00 MO

46 PD C .00000 c .01629 .00000’- .00017 .00+- .00 PD

67 AG C .00000 .02240 00000.- .00019 .00.- .00 AG

48 CD c .00000 c .02953 .00224.- .00036 .OG- .00 CD

69 IN C .00000 .03666 .00015.- .00036 .00.- .00 IN

50 SM .00000 c .04277 .00191+- .00046 .00.- 0D SN

51 SB .00000 .09775 .00450.- .00106 DD.- .00 SB

56 BA .00000 < .17921 .00063.- .00170 .00+- .00 BA

57 LA c .00000 C .33092 .00000.- .00327 .00+- .00 LA

80 HG C .00020 c .00306 .00000+- .00022 .00.- 1.11 HG

82 PB * .06360.- .00730 4759+ .10228 .062934 :0677
994 .16 PB

MEASURED AMBIENT MASS (UG/M3): FINE: 9.8.- 1.1 COARSE: 52.4+- 5.2 TOTAL: 622k- 54



“ vE E :LE
•

sA,c.H D&iDh: 2. RS. ;T S1AR NaJR: 2-.RSLAE: .9622
CMI SOUARE 2.1D06
OF: 8

# TYPE 1.10/143

5 5095 .000.- .000 .000i-• .0007 GYPSU 1.384+- .381 2.641+- .77430 TRANS .000.- .000 .000+- .00019 SSFFZ .000+- .000 .000.- .00024 SLPR2 .066.- .012 .121.- .02626 CHORM .206.- .134 .394.- .25928 DUSIO 43.289.- 2.871 82.623.- 9.928

TOTAL: 44.942+- 2.740 85.779.-10.061

MISS COARSE SUSPENDED PARTICULATESPECIES INCL FLG MEAS. UG/M3 PERCENT CALC. UG/M3 RATIO
1 TOTAL 52.39280.- 5.24930 100.00000+- 14.16918 44.94214’- 2.74014 .86.- .10 TOTAL13 AL * 3.63480.- .45100 6.93759+- 1.10640 2.92324.- .29215 .80.- .13 AL14 SI * 14.90160.- 1.66660 28.44208+- 4.27044 11.1T708. 1.11680 .75.- .11 SI15 P .07020 .13941 .00000+- .01057 .00.- .15 P16 S * .61290.- .07240 1.16982+- .18120 .6578’..- .04523 1.07.- .15 S17 CL .09910.- .01570 .18915+- .03546 .00000.- .00.456 .00+- .05 CL19 x 1.98770.- .22270 3.79384.- .57023 1.5317’2.- .15307 .77+- .1220 CA • .96890.- .10900 1.84930.- .27859 .88980+- .06501 .92+- .12 CA22 TI • .27870.- .06250 .53194+- .13066 .43259+- .04325 1.55+- .38 TI23 V c .01530 ( .02954 .00628’- .00366 .41.- .68 V24 CR .00000 .00153 .00227+- .00082 .00+- .00 CR25 • .03080+- .00360 .05879+- .00905 .03653.- .00366 1.19+- .18 MN26 FE • 2.10150+- .23540 4.01105+- 60280 2.51491.- .24781 1.20.- .18 FE28 MI .00150.- .00050 .00286+- .00100 .00686.- .00664 3.24.- 3.27 NI29 CU .45610+- .05120 .87054.- .13099 .40404.- .03598 .89+- .13 CU30 ZN * .03480.- .00480 .06662.- .01132 .03360+- .00266 .97+- .15 ZN31 GA .00000 .00076 .00005.• .00027 .00+- .00 GA33 AS .00770.- .00230 .01470+- .00463 .01012+- .00147 1.31+- .64 AS34 SE .00040.- .00030 .00076+- .00058 .00003+- .00020 08+- .49 SE35 BR • .00200’- .00040 .00382.- .00085 .00108.- .00132 .54+- .67 BR37 RB .00730.- .00100 .01393.- .00236 .00833+- .00082 1.16.- .19 RB38 SR .01340.- .00160 .02558+- 00399 .00900.- .00091 .67+- .11 SR39 Y .00460.- .00090 .00878.- .00193 .00208+- .00052 .45.- .14 Y40 ZR < .00000 C .00687 .00000.- .00195 .00.- .00 ZR42 MO .01260.- .00220 .02405.- .00484 .01262.- .00147 1.00+- .21 MO46 PD C .00000 .00344 .00000.- .00113 .00+- .00 PD67 AG < .00000 C .00.439 .00005.- .00152 .00+- .00 AG48

< .00000 C .00573 .00095+- .00195 .00+• .0049 IN c .00000 C .00725 .00009+- .00242 .00+- .00 IN50 SN c .00000 c .00.840 00066+- .00273 .00.- .00 SN51 SB C .00000 c .01890 .00101.- .00628 .00.- .00 ss56 BA .00000 .03512 .00000+- .01203 .00+- .00 BA57 L.A C .00000 < .06279 .00000+- .02061 .00. .00 LA80 HG .00070.. .00070 .00134+- .0013.4 .00000+- .00027 .00.- .39 MG82 PB * .02580+- .00340 .04924+- .00215 .02338.- .00214 .93.- .15 PB
MEASURED AMBIENT MASS CUG/M3): FINE: 9.8+- 1.1 COARSE: 52.4+- 5.2 TOTAL: 62.2+ 5.4



RESULTS FOR CMB SITE: OR 755 754 YEAR: 87 DATE 0107

TOTAL PARTICULATE FRACTION

SAMPLING DURATION: 24 HRS. WITH START I4JR: 24

RESULTS DERIVED FROM FINE AND COARSE SAMPLES

R-SOUARE: .9622
CHI SOUARE: 2.1006
OF: 8

SPECIES INCL FLG
MISS TOTAL SUSPENDED PARTICULATE

MEAS. UG/N3 PERCENT

I TOTAL 62.21390.- 5.35635 100.00000.- .12.17576

13 AL * 3.8111G.- .45160 6.1258G.- .89725

14 51 * 15.75660.- 1.66927 23.32649.- 3.45741

15 P .09140.- .07576 .14691.- .12242

16 S * 1.49670.- .12386 2.40573+- .28729

17 CL .12740.- .01654 .20478+- .03190

19 K * 2.12150.- .22323 3.41001+- .46362

20 CA 1.02960.- .10924 1.65494.- .22612

22 TI .28800.- 06251 .46292.- .10810

23 V .01570.- .01540 .02524.- .02485

24 CR .00050 C .00138

25 MM * .03350.- .00363 .05385.- .00746

26 FE * 2.19730.- .23565 3.53185.- .48573

28 NI .00180.- .00058 .00259.- .00097

29 CU .49620.- .05141 .79757e• .10744

30 ZN .10380.- .00916 .16684+- .02057

31 GA .00070.- .00057 .00113.- .00091

33 AS • .02860.- .00496 .04597,- .00891

34 SE .01160.- .00143 .01865.- .00281

35 BR * .00550.- .00081 .00884.- .00150

37 RB .00730.- .00108 .01173+- .00200

38 SR .01340.- .00168 .02154.- .00327

39 1’ .00660.- .00108 00739.- .00185

40 ZR .00000 c .00733

42 MO .01260.- .00272 02025.• .00471

46 P0 .00000 .00387

47 AG .00000 C .00512

48 CD .00000 ‘ .00671

49 IN .00000 C .00841

50 SN .00000 C .00978

51 SB .00000 C .02217

56 BA .00000 C .04093

57 LA c .00000 c .07433

80 HG .00090.- .00076 .00145+- .00123

82 PB • .08940.- .00805 .16370+- .01791

CAIC. UG/M3 RATIO

51.50206.- 2.79180 .83.- .08 TOTAL

3.13369.- .29288 .82.- .12 AL

11.94310.• 1.11961 .76.- .11 SI

.00140.- .01066 .02.- .12 P

1.54166.- .05701 1.03.- .09 S

.01187.- .00552 .09.- .04 CL

1.59538.- .15320 .75’- .11

.95050.- .06516 .92+- .12 CA

.44524.- .04326 1.55.- .37 TI

.00651+- .00364 .414- .67 V

.00235.- .00083 4.69+- 8.19 CR

.03837.- .00364 1.15.- .17 MN

2.62263.- .24803 1.19.- .17 FE

.00515.- .00465 2.86.- 2.74 NI

.41951.- .03601 .85’ .11 Cl.)

.08948.- .00582 .86.- .09 ZN

.00005.- .00047 .08.- .67 GA

.03871’- .00320 1.35.- .26 AS

.00004.- .00039 .00.- .03 SE

.00568’- .00295 1.03- .56 BR

.00854+- .00082 1.17+- .21 RB

.00940.- .00091 .70.- .11 SR

.00234.- .00055 .51+- .17 r

.00000.- .00197 .00.- .00 ZR

.01341.- .00148 1.06.- .26 .qo

.00000.- .00114 .00.- .00 o

.00005.• .00153 .00+- .00 AG

.00319.- .00198 .00.- .00 CD

.00025.- .00245 .00.- .00 IN

.00237.- .00277 .00.- .00 SN

.00551+- .00637 .00+- .00 58

.00083.- .01215 .00.- .00 BA

.00000’- .02086 .00+- .00 LA

.00000.- .00035 .00+- .39 HG

.086814- .00710 .97+- .12 P8

# TYPE UG/M3

5 5095 3.398.- .646 5.462.- .857

7 GYPSU 1.494.- .335 2.401.- .650

10 TRANS .796+- .368 1.279.- .569

19 SSFFZ .209.- .026 .336.- .051

24 SLPR2 .064.- .012 .102.- .021

26 CHORM .206.- .134 .332.- .218

28 DUSTO 45.336.- 2.873 72.870.- 7.792

TOTAL: 51.502.- 2.792 - 82.782,- 8.422

4

MEASURED AMBIENT MASS (UG/143): FINE: 9.8+- 1.1 COARSE: 52.6.- 5.2 TOTAL: 62.2.- 5.4



:; : t•

$A’h 7N: 2.. S. 1i S1AR’ HJR: 2’RSJARE: .9225
CHI SQUARE: 4.1168
OF: 8

* TYPE UG/M3

5 5095 1.711+- .254 27.659.- 5.2967 GYPSU .261’- .051 4.223.- .9&624 SLPR2 .328.- .033 5.3fl.- 83828 DUSTO 1.499,- .111 24.241.- 3.432
TOTAL: 3.800+- .275 61.434.- 8.636

MISS FINE SUSPENDED PARTICULATESPECIES INCL FLG MEAS. UG/M3 PERCENT - CALC. UG/M3 RATIOI TOTAL 6.18470+- .74580 100.00000.- 17.05371 3.79954.- .27450 .61.- .09 T01ti.
13 AL * .12050.- .01670 1.94836.- .35793 .15D79i-. .01510 1.25i- .21 AL
14 si .79480+- .09010 12.55107.- 2.12693 .55866.- .05599 .70.- .11 SI
15 P .01020 C .16772 .00057.- .00137 .06’- .15 P
16 S * .47660.- .05680 7.70611.- 1.30652 .67660-i-- .02036 1.00.- .13 5
17 CL .01330.- .00470 .21505.- .08030 .00000+- .00154 OO. .12 CL
19 .09370.- .01100 1.51503.- .25497 .04679.- .00459 .50.- .08 K
20 CA .08190.- .00950 1.32424.- .22157 .08190.- .00687 1.00+- .14 CA
22 II * .00630+- .00100 .10186.- .02031 .00915.- .00093 1.45+- .27 TI
23 V

< .00000 C .006.47 .00013.- .00013 .00+- .00 V
24 CR .00130+- .00040 .02102.- .00695 .00005.- .00005 .04.- .04 CR
25 MN * .00070.- .00050 .01132.- .00820 .00125.- .00013 1.79+- 1.29 MN
26 FE * .07340k- .00850 1.18680.- .19842 .07472+- .00745 1.02.- .16 FE
28 NI .00060+- .00040 .00970+- .00657 .00016-i-- .00026 .27.- 47 NI
29 CU .14690.- .01650 2.37522.- .39142 .01066.- .00104 .07.- .01 CU
30 ZN * .05550.- .00640 .89738.- .14973 .05861.- .00581 1.06.- .16 ZN
31 GA C .00020 C .00971 .00000.- .00030 .00+- 1.49 GA
33 AS * .02790+- .00800 .45111+• .14032 .04350.- .00595 1.56.- .50 AS
34 SE .00990.- .00120 .16007.- .02737 .00000+- .00038 .00+- .04 SE
35 BR .00120—- .00090 .01940+- .01474 .00000+- .00333 .00+- 2.7’S BR
37 RB .00000 c .00970 .00015.- .00006 .00.- .00 RB
38 SR c .00000 < .01132 .00026.- .00005 .00.- .00 SR
39 1’ c .00000 c .01455 .00037.- .00032 .00.- .00 Y
40 ZR c .00000 C .0614.4 .00003.- .00023 .00-i-- .00 ZR
4? MD c .00000 C .03719 .00103+- .00015 .00.- .00 MO
46 PD C .00000 C .03719 .00000+- .00012 .00+- .00 PD
47 AG c .00000 C .05012 .00000+- .00015 .00+- .00 AG
48 .O15.O-- .00460 .24900+- .08021 .00508-.- .00057 .33.- .11
49 iN c .00000 C .08084 .00000+- .00027 .00+- .00 IN
50 SN

C .00000 C .09701 .00253-- .00041 .00+- .00 SN
51 SB

C .00000 < .21505 .00505.- .00088 .00+- .00 SB
56 BA C .00000 C .39129 .00000+- .00122 .00+- .00 BA
57 LA C .00000 C .7308.4 .00000+- .00240 .00.- .00 LA
80 HG C .00030 C .00811 .00000+- .00036 .00.- 1.20 HG
82 PB * .12870+- .01660 2.08094.- .34452 .10083.- .01007 .78.- .12 PBMEASURED AMBIENT MASS (UGfK3): FINE: 6.2+- .7 COARSE: 28.2.- 2.8. TOTAL: 34.4’-- 2.9



RESULTS FOR )4B SflE: ND 761 760 YEAR 87 DATE: 0111

COARSE PARTICULATE FRACTION

SAMPLING DURATION: 24 MRS. WITH START HCUR: 24

q-SCUARE: .9328
CMI SQUARE: 2.9141
OF: 9

28.16550’.- 2.84390 100.00000.- 14.27946

• 1.70790.- .21280 6.06380.- .97267

* 7.72700.- .86510 27.43427+- 4.13610

C .03700 c .13627

• .56740.- .06620 2.01452.- .31084

.00350 c 01764

* .82580.- .09290 2.93196.- .64321

* .95810.- .10760 3.60168.- .51373

* .10030.- .02250 .35611.- .08760

.00710.- .00710 .0Z521- .02534

.00000 .00178

* .01230.- .00150 .06438.- .00696

* h10380.- .12380 3.91898.- 59142

.00400.- .00400 .01420.- .01427

.78880.- .08860 2.80059+- .42299

* 01640.- .00440 .05113.- .01645

.00250.- .00230 .00888.- .00892

* .00680.- .00190 .02414+- .00717

C .00010 c .00107

a .00060.- .00030 .00213.- .00109

.00190.- .00050 .006Th.- .00190

.00570.- .00080 .02024+- .00350

.00100.- .00060 .00355.- .00216

.00000 .01136

.01130.- .00200 .04012+- .00818

C .00000 c .00568

< .00000 C .00781

C .00000 .00994

( .00000 .c .01243

< .00000 c .01562

( .00000 c .03373

.00000 .06284

C .00000 C .11361

.00060.- .00060 .00213+- .00214

— .00870.- .00210 03089.- .00808

2156891.- L25068 .77.- .09 TOTAL

1.28252.- .12824 .75.- .12 AL

4.90313+- .49023 .63+- .10 SI

.00000.- .00464 .00+- .13 P

.63349+- .04983 1.12.- .16 S

.00000.- .00200 .00+- .57 CL

.67213.- .06719 .81+- .12

.83772.- .06399 .87+- .12 CA

.18981+- .01898 1.89+- .46 TI

.00276+- 00160 •39i-- .45 v

.00097+- .00036 .00.- .00 CR

.01602.- .00160 1.28+- .20 MN

1.08835.- .10877 .99,- .15 FE

.00204+- .00203 .51k- .72 NI

.15684+- .01566 .20.- .03 CU

.01413+- .00122 .98.- .31 ZN

.00000.- .00012 .00.- .05 GA

.00699+- .00072 1.03.- .31 AS

.00000.- .00009 .00+- .96 SE

.00048+- .00074 .79÷- 1.30 BR

.00365+- .00038 1.92+- .54 RB

.00394.- .00040 .69.- .12 SR

.00089.- .00023 .89÷- .58 V

.00000.- .00086 .00.- .00 ZR

.00545.- .00065 68.- .10 MO

.00000.- .00049 .00.- .00 PD

.00001+- .00067 .00+- .00 AG

.00055.- .00086 .00+- .00 CD

.00002.- .00106 .00+- .00 IN

.00026.- .00120 .00.- .00 SN

.00052.- .00276 .00+- .00 SE

.00000+- 00528 .00.- .00 BA

.00000.- .00905 .00+- .00 LA

.00000.- .00013 .00.- .21 HG

.00856.- .00080 .98.- .25 PB

N TYPE UG/M3

G

z

5 5095 .000.- .000 .000+- .000

7 GYPSIJ 2.532.- .349 8.990+- 1535

23 SLPR% .035.- 007 .124.- .025

24 SLPRZ .000.- .000 .000.- .000

28 DUSTO 19.002.- 1.267 67.465.- 8.163
(

TOTAL: 21.569.- 1.251 76.579+- 8.917 1
MISS COARSE WSPEHDED PARTICULATE

SPECIES INCL FLG sEAs. UG/53 PERCENT CALC. UG/53 RATIO

.. ii
1 TOTAL

13 Al.
14 SI
15 P
16 S
17 CL
19
20 CA
22 TI
23V
24 CR
25 MN
26 FE
28 NI
29 CU
30 ZN
31 GA
33 AS
34 SE
35 BR
37 RB
38 SR
39 V
40 ZR
42 MO
46P0
47 AG
48c0
49 IN
50 SN
51 SB
56 BA
57 LA
80 HG
82 PB

MEASURED AMBIENT MASS (UG/53): FINE: 6.2’- .7 COARSE: 2S.2- 2.8 TOTAL: 34.6.- 2.9



W hE S:’E ( 7t 7: E4: E’ LE

s:.: c’: s. b:lfr E’ MK: 2.RES..TS DER:%’ED FRO FIhE Ah COARSE SA4PLESR-SCU&RE: .9328
CHI SQUARE: 2.9141
OF: 9

TYPE UGi’M3

5 5095 1.711,- .254 4.980.- .5557 GYPSU 2.793.- .352 8.132.- 1.24023 SLPR# .035.- .007 .102+- .02224 SLPR2 .328- .033 .956.- •j728 DUSTO 20.501.- 1.271 59.683.- 6.308

TOTAL: 25.368.- 1.280 73.852.- 7.338

MISS TOTAL SUSPENDED PARTICULATESPECIES INCL FLG MEAS. UG/M3 PERCENT CALC. UG/K3 RATIO
1 TOTAL 34.35020+- 2.94007 100.00000.- 12.10438 25.368.45.- 1.28045 74’-- .07 TOTAL13 Al. * 1.82840.- .21345 5.32282+- .77052 1.43331+- .12913 .78.- .12 AL14 SI 8.52180+- .86978 24.80859.- 3.30459 5.46179+- .49342 .64+- .09 SI15 P .04720’- .03956 .13741+- .11578 .00057. .00453 O1+ .10 P16 S 1.04400+’ .08723 3.03928+- .36353 1.11009.- .05382 1.06.- .10 S17 CL. .01680.’ .00679 .04891+- .02020 .00000+- .00252 .00+- .15 CL19 K * .91950.- .09355 2.67684+- .35590 .71892+- .06735 .78+’ .1120 CA * 1.04000.- .10502 3.02764.- .40748 .91962.- .06436 .58+- .11 CA22 TI • .10660.- .02252 .31033.- .07074 .19896+’ .01901 1.87.’ .43 II23 V .00710 < .02078 .00289.- .00160 .41+- .47 V24 CR .00130.- .00064 .00378+- .00189 .00102.’ .00037 .79.- .48 CR25 MN * .01320+- .00158 .03843.- .00566 .01727+- .00160 1.31+- .20 MN26 FE 1.17720+’ .12409 3.42705.- .46534 1.16307+- .10902 .99.- .14 FE25 NI .00460+• .00402 .01339+- .01176 .00220.- .00205 .48+- .61 NI29 Cu .93570+- .09012 2.72400+- .35099 .16750.- .01569 .15+- .02 Cu30 ZN .06990.- .00777 .20349.- .02854 .07274.- .00594 1.04+- .14 ZN31 GA .00270.- .00257 .00756.- .00751 .00000.- .00032 .00+- .12 A33 AS * .03470.- .00822 .10102+- .02545 .05049.- .00600 1.66.- .39 AS34 SE .01000+- .00124 .02911.- .00438 .00000.- .00039 .00+- .04 SE35 BR * .00180.- .00095 .00526+- .00280 .00048.- .003.42 .26.- 1.90 BR37 RB .00190.. .00078 .00553+- .00232 .00380+- .00037 2.00.- .85 RB38 SR .00570.- .00106 .01659.- .00340 .00419.- .00040 .74.- .15 SR39 7 .00100 < .00316 .00126.- .00040 1.26.’ 1.42 760 ZR .00000 C .01646 .00003.- .00089 .ODi-- .00 ZR42 MO .01130.’ .00305 .03290+- .00931 .00648-- .00066 .57.- .17 MO66 PD .00000 c .00816 .00000.- .00051 .00+- .00 PD47 AG 00000 c .01107 .00001.- .00068 00.- .00 AG48 CD .01540+- .00539 .04483.- .01614 .00563.- .00103 .37.- .14 CD49 IN c .00000 < 017T7 .00002+- .00110 .00.- .D0 IN50 SN c .00000 C .02166 .00279.- .00127 .00.- .00 SN51 SB c .00000 .04758 .00558+- .00289 .00+- .00 SB56 BA .00000 C .08728 .00000+- .00542 .00+’ .00 BA57 LA c .00000 .16122 .00000.- 00936 .00’- .00 LA80 HG .00090.- .00078 .00262’- .00228 .00000+- .00038 .00+- .62 HG82 PB • .13740’• .01475 .40000.- .05492 .10940+- .01010 .80+- .1) PB

MEASURED AMBIENT MASS (uG/M3;: FINE: 6.2+- .7 cOARSE: 28.2+- 2.8 TOTAL: 36.4.- 2.9



FOR P4B SITE: OR 763 762 YEAR: 87 DAE: ‘1

FINE PARTICULATE FRACTION

SAMPLING DURATION: 24 HRS. WITH START WQJR: 24

R-SQUARE: .9312

CHI SQUARE: 3.7694
DF: 8

# TYPE UG/H3

5 5095 2.026+- .282 29.949.- 5.449

13 KNECT .326+- .081 6.814.- 1.322

20 2NcD1 .935.- .099 13.821. 2.179

28 DUSTO 1.907.- .160 28.193.- 4.055

TOTAL: 5.194.- .328 76.777.-10.206

MISS FINE SUSPENDED PARTICULATE

SPECIES INtL FIG 4EAS. UG/143 PERCENT

6.76510.- .79130 100.00000.- 16.54177

* .21510+- .02830 3.17955.- .55974

1.00520.- .11640 16.85861.- 2.42691

< .00000 .06730

* .50850.- .06160 7.51652.- 1.26574

.00580.- .00470 .08573.• .07019
* .11310.- .01310 1.67182+- .27520

• .07030.• .00820 1.03916+- .17166

.00810.- .00120 .11973.- .02260
00080.- .00040 .01183.- .00607

.00130.- .00040 .01922+- .00633
* .00140.- .00050 .02069.- .00778

* .09890+- .01130 1.66191.- .23904

.00130+- .00040 .01922.- .00633

.22090.- .02680 3.26529.- .52940

* .07770.- .00890 1.14854.- .18803
( .00000 ( .01183

* .02960.- .01070 .43754.- .16624

.03360.- .00390 .49667.- .08184

* .00150.- .00110 .02217.- .01647

‘ .00000 c .00739
c .00000 .00887
C .00000 c .01678

C .00000 C .05321

.00220.- .00220 .03252*. .03274
c .00000 c .03252
C .00000 < .06237

.01620+- 00450 .23966+- .07217
.00000 < .06947

c .00000 c .08426
c .00000 C .18921

( .00000 c .36294

< .00000 .61492

c .00000 c .00739

* .18060.- .02040 2.66958.- .43409

CAIC. UG/M3 RATIO

5.19405.- .32810 .77+- .10 TOTAL

.21489.- .01933 1.00.- .16 At.

.77542.- .07143 .77.- .11 SI

.00103.- .00139 .00.- .00 P

.50850.- .02820 1.00+- .13 S

.00061.- .00303 .10.- .53 CL

.06184.- .00584 .55.- .08

06896.- .00518 .98.- .14 CA

.01244.- .00117 1.54+- .27 TI

.00024.- .00016 .30.- .25 V

.00012+- .00008 .09.- .07 CR

00188.- .00017 1.36.- .49 MN

.10522.- .00953 1.06+- .16 FE

.00024.- .00021 .18+- .17 I

.01951.- .00160 .09.- .01 C’]

.05693.- .00562 .73+- .11 ZN

.00001.- .00007 .00.- .00 GA

.05214.- .01151 1.76+- .75 AS

.00001. .00082 .00+- .02 SE

.00001.- 00424 .01+- 2.83 BR

.00022.- .00009 .OO’ .00 RB

.OO042- .00008 .00+- .00 SR

.00043.- .00065 .00.- .00 Y

.00012’- .00033 .00.- .00 ZR

.00037.- .00015 .17- .18 MO

.00006.- .00016 .D0+ .00 PD

.00038+- .00019 .00.- .00 AG

.00227.- .00035 .16.- .04

.00034.- .00034 .00’- .00 IN

.00231.- .00046 .OO.• .00 s

.0O7Z1- .00112 .00+- .00 53

.00017.- .00157 .00.- .00 BA

.00083.- .00309 .00.- .00 LA

.00001.- .00034 .00.- .00 HG

.20429.- .02040 1.13.- .17 PB

z

I
1 tOTAL

13 AL
16 51
15 P
16 S
17 CL
19 K
20 CA
Z2 TI
23V
24 CR
Z5 MW
26 FE
28 WI
29 CU
30 ZN
31 GA
33 AS
3.6 SE
35 BR
37 RB
38 SR
39 V
40 ZR
42 MO
46PD
47 AG
4800
49 IN
50 SN
51 SB
56 BA
57 LA
80 HG
82 PB

MEASURED AMBIENT MASS (UG/M3): FINE: 6.8+- .8 COARSE: 120.0+12.0 TOTAL: 126.8.12.0



— —. c

:—sE . .iE :—
SAP4..l). Dh: 2.. %RS. WITt SA1 HOJR: 2.
R-SQUARE: .c23
CHI SQUARE: 3.8578
OF: 9

120.00820.- 12.01270 100.00000.- 14.15613
7.12020.- .87310 5.93309.- .93916

31.43920.- 3.51820 26.19754.- 3.93334
.13160 ‘ .11079

.94050.- .10810 .78370.- .11945
.00860 ( .00770

4.67250.- .52330 3.89348.- .58484
.92590.- .10610 .77153.- .11739
.50530.- .11320 .42105.- .10331

.03120 C .02629
C .00000 c .00108

.04040.- .00460 .03366.- .00510
3.45420.- .38710 2.87830.- .43250

.00220.- .00080 .00183+- .00069
1.10960.- .12480 .92460.- .13921
.04130.- .00740 .03641.- .00706

C .00580 .00494
.00890.- .00340 .0D742- .00293
.00190.- .00060 .00158.- .00052

.00000 c .00042
.02110.- .00250 .01758+- .00273
.02980.- .00350 .02483.- .00383
.01040.- .00150 .00867+- .00152
.00610.- .00490 .00508.- .00411
.02480.- .00370 .02067.- .00371

c .00000 C .00192
C .00000 .00250
C .00000 c .00342
C .00000 C .00600
c .00000 C .00467
< .00000 .01042
C .00000 c .02008
C .00000 C .03541
C .00000 < .00033

.03260.- .00470 O2716. .00477

80.20283.- 4.20033 .67.- .08 TOTAL
6.53512. .66207 .92+- .13 AL

19.88139.- 1.44892 .63.- .08 51
.03402.- .01360 .26. 28 P
.97793,- .07005 1.06.- .14 S
.02941.- .0058.6 3.42.- 332 CL

2.96005.- .21165 .63.- .08 K
.72788.- .06357 .79- .11 CA
.62055.- .05009 1.23.- .29 TI
.01453.- .00449 .47.- .49 V
.01090.- .00124 .OOi-- .00 CR
.05170.- .00620 1.28.- .18 MN

4.81125.- .34372 1.39.- .19 FE
.00678.- .00516 3.08+- 2.60 Ni
.43659.- .03988 .39- .06 cli
.03149.- .00261 .76.- .15 ZN
.00096.- .00033 .17.- .18 GA
.01141.- .00181 1.28+- .53 AS
.00068.- .00024 .25.- .15 SE
.00194.- .00152 .00+- .00 BR
.01727.- .00121 .8.2.- .11 RB
.01812.- .00131 .61.- .08 SR
.00554+- .00067 53.- .10 Y
.00275.-- .00247 .45.- .54 ZR
.01369.- .00181 .55.- .11 MO
0009&-- .00141 .00.- .00 PD

.00000.- .00189 .00.- .00 AG

.00104.- .00246 .00.- .00

.00225.- .00301 .00.- .00 IN

.00055.- .00364 .00+- .00 SN

.00448.- .00782 00+- .00 SB

.00000.- 01512 00+- .00

.021074- .02581 .00.- .00 LA

.00065.- .00036 .00.- .00 140

.03322.- .00262 1.02.- .17 PB

U TYPE IJC/143

5 5095 .000.- .000 .000+- .000
13 KNECT .000.- .000 .000.- .000
14 Cli OR 31.969’- 7.261 26.639.- 6.612
20 ZNCD1 .000.- .000 .000+- .000
24 SLPR2 .077.- .014 .064.- .013
28 DUSTO 48.156.- 6.833 40.128+- 6.968

TOTAL: 80.203.- 4.200 66.831.- 7.550

MISS COARSE SUSPENDED PARTICULATESPECIES INCL FLG MEAS UG/M3 PERCENT CALC. UG/M3 RATIO
I TOTAL

13 AL *

14 SI
15 P
16 S *

17 CL
19 K *

20 CA *

22 tI *

23V
24 CR
25 MW *

26 FE
28 NI
29 CU
30 ZN *

31 GA
33 AS *

34 SE
35 BR * —

37 RB
38 SR
39 Y
40 ZR
42 MO
46PD
47 AG
48
49 IN
50 SW
51 SB
56 BA
57 LA
80 HG
82 PB *

MEASURED AMBIENT MASS (UG/): FINE: 6.8.- .8 COARSE; 12D.O+-12.0 TOTAL: 126.8-12.O



RESLLTS FOR CMB SITE: OR 763 762 YEAR: 87 DATE: 0111

TOTAL PARTICULATE FRACTION
SAMPLING DURATION: 24 HRS. WITH START HJR: 24

RESULTS DERIVED FROM FINE AND COARSE SAMPLES

R-SOUARE: .9263
CHI SGUARE: 3.8578

C

OF: 9

# TYPE uG/M3

5 5095 2.026.. .282 1.598.- .270
13 NECT .326.- .081 .257.- .068
14 CU OR 31.969.- 7.261 25.218.- 6.208
20 2NCD1 .935.- .099 .738.- .105

24 SLPR2 .077.- .014 .061.- .013
28 DUSTO 50064.- 6.835 39.491.- 6.567

TOTAL: 85.397.- 4.213 67.362.- 7.209

HISS TOTAL SUSPENDED PARTICULATE

SPECIES INCL FLG MEAS. UGFM3 PERCENT CALC. UG/M3 RATIO

I TOTAL 126.77330.- 12.03873 100.00000.’ 13.42975 85.39687.- 4.21312 .67.- .07 TOTAL

13 AL 7.33530.- .87356 5.78616.- .88133 6.75001.- .46248 .924” .13 Al.

14 SI 3264h4G.- 3.52006 25.59265.- 3.69003 20.65681.- 1.65068 .64.- .08 St

is p .13160 .10485 .03504.- .01367 .27.- .29 P

16 S * 1,44900.- .12642 1.14299e- .16633 1.68643.- .07551 1.03.- .10 S

17 CL .01440.- .01033 .01136.- .00822 .03002.- .00660 2.08.- 1.56 CL

19 4.78560.- .52346 3.77493.- 54681 302189.- .21173 .63.- .08

20 CA .99620+- .10642 .78581.’ .11232 .79684.- 06378 .50+- .11 CA

22 TI • .51340.- .11321 .40497+- .09723 .63299.- 05010 1.23+- .29 TI

23 V .03200.- .03140 .02524.- .02489 .01477.- .00469 .46.- 47 V

24 CR .00130 00108 .01101.- .00124 8.47+- 8.91 CR

25 • .04180.- 00463 .03297+- .00481 .05358.- .00420 1.28.- .17 MN

26 FE * 355310.- .38776 2.80272.- .40516 4.91650.- .34386 1.38.- .18 FE

28 NI .00350.- .00089 .00276.- .00075 .00702.’ .00516 2.01.- 1.56 NI

29 CU 1.3305G.- .12724 1.04951.- .16145 .45610+- .03990 .34+ .04 CU

30 ZN * .11900.- .01157 .09387.- .01276 .08841+- .00620 .74+- .09 ZN

31 GIL .00580 c .00472 .00097+- .00034 .17.- .18 GA

33 AS * .03850.’ .01123 .03037.- .00931 .06354.- .01165 1.65+- .57 AS

3.4 SE .03550.- .00395 .02800.- .00409 00049+- .00086 .01.- .02 SE

35 BR * .00150.- .00121 .00118.- 00096 .00195.- .00450 1.30.- 3.18 BR

37 RB .02110.- .00255 .01664.- .00256 .01749+- .00122 83+’ .12 RB

38 SR .02980.’ 00355 .02351+- .00355 01854.- .00131 .62+’ .09 SR

39 Y .01040+- .00180 .00820.- .00162 .00597.- .00093 57k- .13

40 ZR .00610.- ,00608 .00481.- .00482 .00287.’ .00249 .47+- .62 ZR

42 MO .02700.- .00430 .02130.- .00395 .01406.- .00181 .52.- .11 MO

46 PD .00000 C .00251 .00100.- .00141 .00+- .00 PD

47 AG C .00000 c .00329 .00038.- .00190 .00.- .00 AG

48 CD .01620.- .00609 .01278.- .00495 .00331.- .00248 .20.- .17 CD

49 IN C .00000 .00530 .00259.- .00303 .00+- .00 IN

50 SN C .00000 C .00630 .00287.’ .00348 .00.- .00 SN

51 SB c .00000 c .01411 .01170+- .00790 .0D4 .00 SB

56 BA C .00000 C .02639 .00017.- .01520 .00+- ,00 BA

57 LA .00000 c .04691 .02190.- .02599 .00.- .00 LA

80 HG C .00000 c .00051 .00046+- .00068 .00+- .00 HG

82 PB * .21320.- .02093 .16817.- .02297 .23751.- .02057 1.11.- .15 PB

MEASURED AMBIENT MASS (UG1143): FINE: 6.8.- .8 COARSE: 120.0’-12.0 TOTAL: 126.B+-12.O



ES...’S D : E E; E .LE•,.E ;__..j

SAJ DJRA..)k: .. MRS. :i S1A’ K3.R 2..R-SC.ARE: .8185
CHI SO..).RE: 9.4338

9

# TYPE UG/M3 X

5 5095 2.456.- .337 15.581.- 2.67721 2NC02 .720.- .071 4.565.- .65228 DUSTO 4.601.- .315 29.193.- 3.620
TOTAL: 7.776.- .457 49.339.. 5•36,

MISS FINE SUSPENDED PARTiCULATESPECIES INCL FLO MEAS. IJG/)43 PERCENT CALC. UG/M3 RATIOI TOTAL 15.76110.- 1.62910 100.00000+- 14.61761 7.77630+- .45700 .49.- .06 TOTAL
13 AL * .48320.- .06420 3.06578+- .51608 .46276+- .04628 .96+- .16 AL
14 SI * 3.98070+- .45030 25.25649*-- 3.87010 1.71447+- .17147 43.- .07 SI
15 P .00000 c .03807 .00176+- .00198 .00+- .00 P
16 5 * .63750.- .07490 404477.- .63295 .63750.- .03036 1.00.- .13 S
17 CL .36420.- .03960 2.18386.- .33776 .00000+- .00277 .00.- .01 CL
19 K • .33460+- .03790 2.12295.- .32554 .14180*-- .01407 .42+- .06 K
20 CA * .09860.- .01150 .62559.- .09749 06459’-- .00681 .66.- .10 CA
22 TI • .02060.- .00250 .13070.- .0208.4 .02807.- .00281 1.36.- .21 TI
23 V .00060.- .00060 .00381+- .00383 .00040+- .00038 .67.- .92 V
26 CR .00000 c .00317 .00017.- .00013 .00+- .00 CR
25 MN * .00000 < .00381 .00384.- .00039 .00.. .00 MN
26 FE * .21850.- .02670 1.38.632.- .21235 .22895.- .02286 1.05+- .16 FE
28. WI .00090+- .00040 .00571.- .00261 .00051.- .00051 .56+- .62 NI
29 CU .17430.- .01950 1.10589+- .16891 .03619.- .00323 .21.- .03 CU
30 ZN * .06530+- .00750 .41631.- .06602 .06672+- .00633 99+- .15 ZN
31 GA .00150+- .00080 .00952+- .00517 .00035+- 00059 .23*-- .41 GA
33 AS * .07010.- .01250 .44477.- .09167 .06516+- .01036 .93.- .22 AS
34 SE .02460.- .00290 .15608.- .02647 .OODDO+- .00065 .00+- .03 SE
35 BR * .00300+- .00150 .01903.- .00972 .00000+- .00506 .00+- 1.69 BR
37 RB .00000 c .00317 .00047.- .00013 .00.- .00 RB
38 SR .00260.- .00080 .01650.- .00535 .00078.- .00013 .30.- .11 SR
39 Y

.00000 .c .00634 .00063.- .00058 .00.- .00 1’
40 ZR c .00000 .02221 .00014.- .00065 .00.- .00 ZR
62 140

< .00000 .01586 .00049.- .00036 00- .00 140
46 P0

< .00000 < .01459 .00000+- .00038 .00+- 00 PD
47 AG c .00000 .01903 .00043.- .00043 .00+- .00 AG
48 CD C .00000 < .02411 .00713.- .00095 .00.- .00
49 IN

C .00000 03045 .00025+- .00080 .00.- .00 IN
50 SN

< .00000 c .03616 .002574-- 00098 .00+- .00 SN
51 SB

C .00000 C .08058 .01063’-- .00230 .00+- .00 SB
56 BA .00000 c .14783 .00000.- 00372 .00.- .00 BA
57 LA c .00000 c .27282 .00000+- .00734 0D-- .00 LA
80 HG

< .00000 C .00254 .00000+- .00034 .00’- 00 HG
82 PB • .17270.- .01950 1.09574.- .16773 .1794.4+- .01790 1.04.- .16 PBMEASURED AMBIENT MASS (UG!M3): FINE: ¶5.8+- 1.6 COARSE: 95.4+- 9.5 TOTAL: 111.1.- 9.7



C)

RESULTS FOR CMB SITE: OR 767 76.8 ‘EAR: 87 DAtE: 0112

OARSE PARtICULATE FRACTION
SAI4PLING DURATION: 26 MRS. WITH START HWR: 26

R-SQUARE: .9347
CHI SQUARE: 3.8417
OF: 8

H TYPE UG/M3 X

5 5095 .000.. . DOD .000.- .000 .
.

.

6 CAD .632.. .193 .663.- .213

14 CU OR 37.075.- 6.879 38.882.- 8.196

19 SSFF2 .208.. .037 .218.- .045

Zi ZNcDZ .000.- 000 .000.- .000

28 DUSTO 27.070.- 6.541 28.389- 7.424

TOTAL: 64.985.- 3.544 68.151+- 7.766

MISS COARSE SUSPENDED PARTICULATE

SPECIES INCL FLO MEAS. UG/N3 PERCENT CALC. UG/M3 RATID

1 TOTAL 95.35460.-- 9.54050 100.00000.- 14.14961 64.98547.- 3.54407 .68i .08 TOTAL

13 AL * 5.53060.- .68270 5.80003.- .92161 5.63630.- .42247 1.02.- .15 AL

14 SI 27.03760.- 3.03080 28.35458.- 4.26039 15.63815.- 1.11145 .58.- .08 SI

15 P .10780 .11414 .03945.- .01038 .37.- .38 P

16 5 * .89170.- .10300 93514.- .14291 .88799+- .07092 1.00+- .14 5

17 CL C .00000 c .01007 .03.411+- .00455 .00.- .00 CL

19 K * 3.50750.- .39320 3.67838+- .55271 2.41627.- .174.40 .69.- .09 K

20 CA * .91640.- .10410 .96104+- .14548 .91640.- .05837 1.00+- .13 CA

22 TI * .33020.- .07420 .34629.- .08518 .43220.- .03151 1.31.- .31 Ti

23 V 00990 C .01054 .01267+- .00321 1.28.- 1.33 V

24 CR c .00000 C .00126 .01117.- .00110 .00.- .00 CR

25 MN * .03500.- .00400 .03671.- .00558 .03577.- .00262 1.02.- .14 MN

26 FE • 2.90280.- .32550 3.04422.- .45749 3.95175.- .28412 1.36.- .18 FE

28 MI .00200.- .00080 .00210.- .00086 .00679’- .00292 2.39.- 1.75 MI

29 CU 1.02550.- .11520 1.07544.- .16178 .29650.- .02293 .29.- .04 CLI

30 ZN * .050804-- .00780 .05327.- .00976 .03632.- - 00428 .71.- .14 ZN

31 GA C .00000 c .00052 .00104+- .00042 .00.- .00 GA

33 AS • .02000.- .00400 .02097+- .00469 .01971.- .00446 .99.- .30 AS

34 SE .00000 C .00052 .00056-’-- .00055 .00.- .00 SE

35 BR — — .00000 c .00052 .00153.- .00380 .00.- .00 BR

37 RB .01350.- .00170 .01416.- .00228 .01450.- .00106 1.07.- .16 RB

38 SR .03040.- .00360 .03188.- .00494 .01506-’-- .00112 .50+- .07 SR

39 Y .00610.- .00120 .00640.- .00141 .00502.- .00053 .82.- .18 y

40 ZR .00000 c .00451 .00319-’-- .00185 .00’- .00 ZR

42 NO .03070.- .00410 .03220.- .00537 .00828.- .00128 .27’- .06 MO

46 PD c .00000 C .00210 .00111.- CD1OZ .00.- .00 PD

47 AG .00000 C .00283 .00000.- .00138 .00+- .00 AG

68 CD c .00000 c .00367 .00094+- .00185 .00.- .00 CD

49 IN .00000 C .00661 .00304.- .00218 .00+- .00 EN

50 SN .00000 C .00545 .00104.- .00257 .00.- .00 SN

51 SB c .00000 c .01185 .00557+- .00572 .00.- .00 58

56 BA .00000 ( .02318 .00000.- .01110 .D0.- .00 BA

57 l.A c .00000 ‘ .03975 .02443.- .01885 .00.- .00 LA

80 HG .00000 c .00042 .00052’- .00041 .00+- .00 HG

82 P8 .02170.- .00390 .02276.- .00468 .0280.6+ .00345 1.29- .28 PB

MEASURED AMBiENT MASS (UG/N3): FINE: 15.8.- 1.6 COARSE: 95.4.- 9.5 TOTAL: 111.1+- 97



: s DE:

SAJ D.R Cn.: 2.. KRS. ;i SAR’ MJR: 2..RES....’S OERVED FR FH.E AN COARSE SAMPLES
R-SOUARE: .9367
CMI SOUARE: 3.8.417
DF: 8

# TYPE UG/M3 X

5 5095 2.456+- .337 2.210+- .3596 CAD .632.- .193 .569.- .18114 Cu OR 37.075+- 6.879 33.367.- 6.83919 SSFFZ .208.- .037 .187+- .03721 ZNCD2 .720+- .071 .648+- .08528 DUSTO 31.671+- 6.549 28.503+- 6.395

TOTAL: 72.762.- 3.573 65.453+- 6.548

MISS TOTAL SUSPENDED PARTICULATESPECIES INtL FLG MEAS. UG/K3 PERCENT CALC. UG/M3 RAUD
I TOTAL 111.11570.- 9.67859 100.00000.- 12.31833 72.76176.- 3.57341 .65.- .07 TO1AL13 AL * 6.01380.- .68571 5.41220.- .77658 6.09907.- .42499 1.01. .14 AL16 SI * 31.01810’- 3.06.407 27.91514.- 3.67646 17.35262.• 1.12460 .56.- .07 SI15 P c .10780 c .09798 .04121.- .01057 .38+- .40 P16 S * 1.52920.- .12735 1.37622.- .16585 1.52549’- .07714 1.00.- .10 S17 CL .34420.- .04075 .30977.- .04553 .03.611.- .00533 .10.- .02 CL19 K * 3.86210.- .39502 3.45775.- .46593 2.55BD7.- .17496 .67.- .08 K20 CA • 1.01500.- .10473 .91346.- .12335 .98099.- .05877 .97.- .12 CA22 TI .35080+- .07424 .31571.- .07225 .66027.- .03163 1.31.• .29 II23 V .01050.- .01002 .00945.- .00905 .01308.- .00323 1.25.- 1.23 V24 CR .00000 c .00117 .01133.- .00111 .00.- .00 CR25 MN • .03500’- .00404 .03150.- .00456 .03961÷- .00265 1.13+- .15 MN26 FE * 3.12130’-- .32644 2.80905+- .38233 4.18070+- .28503 1.34.- .17 FE28 MI .00290+- .00089 .00261.- .00084 .00529.- .00297 1.83’- 1.17 NI29 CU 1.19980+- .11686 1.07978.- .14109 .33269.- .02316 .28.- .03 CU30 ZN • .11610.- .01082 .10449.- .01333 .10104.- .00764 .87.- .10 ZN31 GA .00150+- .00094 .00135+- .00086 .00139.- .00072 .93.- .75 GA33 AS • .09010.- .01312 .08109.- .01376 .08487’- .01128 .94.- .19 AS34 SE .02460.- .00294 .02214’- .00328 .00056+- .00085 .02.- .03 SE35 BR * .00300.- .00158 .00270+- .00144 .00153.- .00633 .51+- 2.13 BR37 RB .01350.- .00177 .01215+- .00191 .01498+- .00107 1.11’- .17 RB38 SR .03300.- .00369 .02970.- .00421 .01584.- .001 13 .48.- 06 SR39 Y .00610.- .00156 .00549’- .00148 .00564.- .00079 .92.- .27 Y40 ZR C .00000 c .00499 .00332.- .00196 .00+- .00 ZR62 MO .03070.- .00480 .02763.- .00495 .00877.- .00133 .29--- .06 MD46 PD c .00000 C .00274 .00111.- .00109 .00+- .00 PD47 AG c .00000 .00363 .00043.- .00145 .00.- .00 AG48 c .00000 c .00465 .00808.- .00208 .00.- .0049 IN c .00000 C .00586 .00329.- .00232 .00.- .00 IN50 SN c .00000 ‘ .00694 .00361.- .00273 .00’-- .00 SN51 SB c .00000 C .01530 .01620+ .00616 .00.- .00 SB56 BA c .00000 < .02890 .00000+- .01171 .00’-- .00 BA57 U c .00000 .05158 .02443.- .02023 .00’-- .00 LA80 NO c .00000 .00051 .00052.- .00053 .00’-- .DD HG82 P8 .19440.- .01989 .17495.- .02351 .2074.8+- .01823 1.07,- .14 PB

MEASURED AMBIENT MASS (UGIM3): FINE: 15.8+- 1.6 COARSE: 95.4’” 9.5 TOTAL: 111.1.- 9.7



ESLLTS FDR CMB SItE: ND 783 784 YEAR; 87 CArE: 0127

FINE PARTICULATE FRACTION
SAMPLiNG DURATION: 24 HRS. WiTH START HQUR: 24
R-SDUARE: .982
CHI SQUARE: 1.1858
OF: 7

• TYPE UG/M3 Z

5 5095 1.249+- .453 11.657+- 4.408

7 GYPSU 1.501+- .252 14.012.- 2.789

21 2NcDZ .474.- .064 4.420+- .761

26 CHORM .781.- .234 7.291.- 2.322
28 DUSTO 4.137+- .313 38.612.- 5.070

• TOTAL: .

MISS FINE SUSPENDED PARTICULATE

SPECIES INCL FLG I4EAS. UGFM3 PERCENT CALC. UG/M3 RATIO

I TOTAL 10.71430+- 1.14990 100.00000+ 15.17789 8.14200+- .48208 .76+- .09 TOTAL

13 AL * .37010+- .04780 3.45426.- .58006 .42444.- .04162 1.15.- .19 AL

14 SI 1.52410+- .17400 14.22491.- 2.22892 1.58178.- .15422 1.04+- .16 SI

15 P c .00000 .04480 .00158+- .00175 .00+- .00 P

16 S * .73910+- .08520 6.89826.- 1.08649 .7391O+ .03491 1.00.- .12 S

17 CL .04150+- .00670 .38733.- .07509 .00000+- .00191 .00+- .05 CL

19 * .12820.- .01480 1.19653+- .18860 .13022+- .01266 1.02.- .15

20 CA .41270.- .04650 3.85186.- .59938 .41270+- .03549 1.00.- .14 CA

22 TI .03380.- .00400 .31547.- .05040 .02592.- .00253 .77.• .12 TI

23 V .00040 c .00561 .00042.- .00035 1.06.- 1.80 V

26 CR < .00000 .00373 .00043.- .00012 .00+- .00 CR

25 MN * .00300+- .00070 .02800+- .00719 .00379.- .00035 1.26.- .32 MW

26 FE a .35640.- .04010 3.32640.- .51723 .31856.- .02345 .89.- .12 FE

28 Nt .0004G.- .00040 .00373.- .00375 .00137.- .00102 3.62.- 4.27 NI

29 CU .29130.- .03270 2.71880+- .42226 .21100.- .01818 .72.- .10 CU

30 ZN * 06670. .00770 .62253.- .09813 .07268- .00512 1.09+- .15 ZN

31 GA .00040 C .00468 .00023.- 00039 .58.- 1.22 GA

33 AS .06370.- .00990 .59453.- .11229 .04724.- .00684 .76.- .16 AS

34 SE .01060+- .00130 .09893.- .01612 .00011.- .00044 .01.- .04 SE

35 BR .00320+- .00120 .02987.- .01165 .00033.- .00333 .10.- 1.04 BR

37 RB c .00000 .00667 .00045.- .00010 .00+- .00 RB

38 SR .00080.- .00060 .00747+- .00566 .00075.- .00012 .94+- .72 SR

39 Y .00000 c .00747 .00050.- .00039 .00.- .00 V

40 ZR c .00000 C .02707 .00009.- .00058 .00.- .00 ZR

42 MO ‘ .00000 .01867 .00166.- .00035 .OO 00 MO

66 PD C .00000 < .01773 .00000.- .00035 .00.- .00 PD

47 AG .00000 c .02240 .00028+- .00040 .00.- .00 Q

48 .0039G.- .00330 .03640+- .03105 .00469+- .00075 1.20+- 1.04 CD

49 IN .00000 c .03733 .00017.- .00073 .00+- .00 IN

50 SN c .00000 .04573 .00169*- .00088 .00” 00 SN

51 SB .00000 C .09800 .00700+- .00197 .00+- .00 SB

56 BA C .00000 c .18573 .00000.- .00341 .00+- .00 BA

57 LA C .00000 C .33040 .00000.- .00671 .00.- .00 LA

80 HG c .00020 ( .00374 .00000.- .00023 .00.- 1.15 HG

82 PB a .11880.- .01350 1.10880.- .17331 .12417.- .01180 1.05.- .15 PB

MEASURED AMBIENT MASS (UG/M3): FINE: 10.7.- 1.1 COARSE: 46.2.- 4.6 TOTAL: 56.9.- 4.8



;s..s :; 5! ‘5— E
F’ :_. ‘E :.

DJA:D; 2 s. w:’ STAR hC),JR: 2..R-SCJARE: .9573
CMI SOUARE: 2.8227
OF: 7

# TYPE UGIK3 X

5 5095 .000.- .000 .000+- .0007 GYPSU 5.405.- 1.116 11.705.- 2.48713 KNECT 28.893.- 4.557 62.566+-11.70121 ZNCDZ 000+ 000 000. ODD22 2NCD3 .144+- .035 .313+- .08226 CIiORM 1.137+- .309 2.463+- .71328 DUSTO 13.743.- 2.641 29.760+- 6.454
TOTAL: 49.322+- 2.894 106.805.12.429

MISS COARSE SUSPENDED PARTICULATESPECIES INCL FLG NEAS. UG/M3 PERCENT CALC UG/M.3 RATIO
I TOTAL 66.17940.- 4.64060 ¶0000000.- 14.21092 49.32214.- 2.89432 1.07’- .12 TOTAL13 AL 1.82820+- .23580 3.95891+- .64fl9 35.- .17191 1.30+- .19 AL14 51 8.67890+- .97470 18.79388.- 2.83223 8.09605.- .57373 .93.- .12 SI15 P ( .05980 .13079 .01592.- .00558 .27+- .28 P16 S • 1.53960+- .17560 3.33395.- .50678 1.46502.- .10588 .95.- .13 S17 CL .03110.- .01060 .06735+- .02352 .05732.- .00611 1.84+- .65 CL19 K • .63180.- .07170 1.36814+- .20738 .73306+- .05632 1.16--• .1620 CA * 4.54760+- .51010 9.84768.- 1.45303 5.11252+- .38763 1.12+- .15 CA22 II * .21600.- .04890 .46774.- .11585 .21422+- .01569 .99’- .24 TI23 V c .01400 .03068 .00768.- .00150 .55+- .56 V24 CR c .00000 < .00195 .00528.- .00051 .00+- .00 CR25 MN • .04620.- .00530 .1000.4.- .01526 03424+• .00253 74.- .10 MN26 FE * 2.96890.- .33130 6.38575.- .96252 1.88374+- .12104 .64.- .08 FE28 NI .00080 .00196 .00520+- .00194 6.50+- 7.70 NI29 CU 2.12860+- .23910 4.40941.- .69471 .55978.- .03384 .26.- .03 CU30 ZN • .06230.- .01270 .13491.- .03066 .06966.- .00557 1.12.- .24 ZN31 GA c .00000 .00108 .00087.- .00030 .00.- .00 GA33 AS * .01460+- .00610 .03162.- .00943 .01476.- .00604 1.01’- .50 AS34 SE .00190’- .00040 .00411+- .00096 .00052+- .00064 .27+- .34 SE35 BR a

C 000DO c .00108 .00101+- .00251 .00+- .00 BR37 Rb .00410+- .00070 .00888.- .00176 .00467.- .00035 1.14.- .21 RB38 SR .02000.- .00230 .04331+- .00661 .01258.- .00101 .63.- .09 SR39 1’ c .00000 C .00152 .00252+- .00062 .00+- .00 Y40 ZR c .00000 .00693 .00225.- .00130 .00+- .00 ZR42 MO .02190.- .00330 .04762+- .00859 .00580+- .00053 .26.- .06 MO46 P0 .00000 < .00390 .00000.- .00076 .00.- .00 PD47 AG C .00000 c .00563 .00029’- .00097 .0G.- .00 AG48 c .00000 .00758 .00139-’-- .00132 .00.- .00 CO49 IN .c .00000 .00888 .00136+- .00149 .00’- .00 IN50 SN .00000 c .01039 .00257.- .00180 .00’- .00 SN51 SB C .00000 c .02274 .00860+- .00415 .00.- .00 SB56 BA c .00000 c .06158 .00000.- .00777 .00+- .00 BA57 LA c .00000 c .07622 .02025.- .01335 .00--- .00 LA80 HG C .00000 < .00087 .00014.- .00023 .00+- .00 HG82 PB * .04720+- .00590 .10221.- .01639 .04653’- .00536 .99-- .17 PBMEASURED AMBIENT MASS (110/143): FINE: 10.7.- 1.1 COARSE: 46.2+- 4.6 TOTAL: 56.9.- 4.8



C

RESULTS FOR CMB SITE: MD 733 784 ‘YEAR: 87 DATE: 0127

TOTAL PARTiCULATE FRACTION
SAMPLING DURATION: 24 HRS. WITH START HQJR; 24

RESULTS DERPIED FR(J4 FiNE AND COARSE SAMPLES

R-SOUARE: .9573
CMI SQUARE: 2.8227
OF: 7

# TYPE UG/M3

5 5095 1.249.- .653 2.195.- .817

7 GYPsU 6.906.- 1.144 12.139.- 2.254

13 rnECT 28.893.- 4.557 50.783.- 9.076

21 2NC02 .474.- .064 .832.- .132

22 2NCO3 .14.4.- .035 .254.- .065

26 CHORM 1.919.- .388 3.372.- .738
2.660 31.427.- 5.369 . . .

.

TOTAL: 57.664.- 2.934 101.OO3.- 9.931

HISS TOTAL SUSPENDED PARTICULATE

SPECIES ENCL FLG MEAS. UG/M3 PERCENT CALC. LJG/M3 RATIO I

;;o;AL ;6:89370. .78cioQ:QoOO:;;.8a3;7 ;7.4i3+:2:934i9 1:01+

13 Al. * 2.19830.- .24060 3.86387.- .53315 2.80669.- .17688 1.28.- .26 AL

14 51 • 1020300. .99011 17.93346+ 2.30205 9.67783+ .59410 .95+ .11 Si

15 P .05980 c .10634 .01750.- .00585 .29.- .31 P

16 S * 2.27870.- .19518 4.00519.- .48058 2.20412.- .11149 .97.- .10 S

17 CL .07260+- .01237 .12761.- .02424 .05732.- .00640 .79+- .16 CL

19 K * .76000.- .07321 1.33582.- .17076 .86329.- .05577 1.14.- .13

20 CA • 4.98030.- .51222 8.71854.- 1.16072 5.52522’- .38925 1.11.- .14 CA

22 II * .24980.- .04906 .43906+- .09380 .24013.- .01589 .96.- .20 TI

23 V .01440.- .01411 .02532.- .02490 .00811.- .00154 .56.- .56 V

26 CR c .00000 .00173 .00571.- .00053 .004- .00 CR

25 MN .04920.- .00535 .08648.- .01188 .03803.- .00256 .77.- .ID MN -,

26 FE * 3.30530.- .33372 5.80961.- 76314 L20230.- .12329 .87i” .08 FE

28 NI .00120.- .00098 .00211.- .00174 .00657.- .00219 5.47+- 4.85 NI

29 CU 2.41990’- .24133 4.25337.- .55467 .77078.- .0381.2 .32+- .04 CU

30 ZN * .12900.- .01485 .22676.- .03232 .14233.- .00756 1.10.- .14 ZN

31 GA 00040 c .00124 0011D+- .00049 2.76.- 5.00 GA

33 As * .07830.- .01072 .13763+- .02210 .06200.- .00912 79.- .16 AS

34 SE .01250.- .00136 .02197.- .00302 .00063.- .00078 .05. .06 SE

35 SR .00320.- .00130 .00562.- ..00233 .00134+- .001.17 .42.- 1.32 BR

37 RB .00410+- .00086 .00721.- .00163 .00512.- .00036 125.- .28 RB

38 SR .02080.- .00238 .03656.- 00519 .01334.- .00102 .64.- .09 SR

39 V c .00000 < .00187 00303.- .00057 .00.- .00 y

40 ZR ‘ .00000 .00759 .00234’- .00142 .00.- .00 ZR

42 MO .02190.- .00386 .038.49.- .00751 0074&.- .00090 .36,- .07 MO

66 PD c .00000 c .00460 .00000.- .00083 .00.- .00 PD

47 AG c .00000 .00622 .00058.- .00105 .00+- .00 AG

48 CD .00390 00847 .00608.- .00151 1.56+- 1.96 CD

49 IN .00000 c .01007 .00152.- 00166 .00.- .00 IN

50 SN .00000 c .01206 .00426.- .00200 .00.- .00 SN

51 SB .00000 ‘ .02610 .01560+- .00460 .00.- .00 SB

56 BA .00000 .04860 .00000.- .00849 .0O- .00 BA

57 LA .00000 .08775 .02025.- .01696 .00.- .00 LA

80 HG c .00020 C .00099 .00014.- .00032 .72.- 2.61 HG

8.2 PB * .16600.- .01473 .29177.- .03566 .17O70.• .01296 1.03.- .12 PB

MEASURED AMBIENT MASS (UG/M3): FINE: 10.7+- 1.1 COARSE: 46.2+- 4.6 TOTAL: 56.9+- 6.8



RESS F S’E ; s: ‘c 8’ tLE

sA’.: o..4:D% 2 b:’ S’A waR: 2..RES...’S DERE PROS FIe.E A COARSE SALESR-SQUAR8: .9584
CMI SQUARE: 2.8400
OF: 7

* TYPE
Z

5 5095 2.818.- .387 8.823.- 1.3987 GYPSU 1.680.- .521 5.261.- 1.68313 ENECT 4.8.63.- 1.430 15.162.- 4.63422 2NCD3 .173+- .039 .543.- .13024 SLPR2 .704+- .068 2.205+- .27526 CHORM 1.012+- .206 3.169+- .69128 DUSTO 18.840.- 1.335 58.982+- 6.271
TOTAL: 30.071.- 1.267 94.145.- 8.451

MISS TOTAL SUSPENDED PARTICULATESPECIES INCL FLG I4EAS. UC/M3 - PERCENT CALC. UG/M3 RATIO
1 TOTAL 31.96090.- 2.53159 100.00000.- 11.20886 30.07069+- 1.26695 .94.- .08 TOTAL13 AL * 1.65220.- .17471 5.17268.- .68356 1.64749’.- .11243 1.00+- .13 AL14 SI • 6.50550.- .62530 20.36730.- 2.53740 6.06006.- .42616 .93.- .11 SI15 P c .00000 .02824 .00422’- .00521 .O0. .00 P16 S * 1.41210.- .11799 4.42098.- .50916 1.3387G.- .05635 .95’- .09 517 CL .02480.- .00793 .07764.- .02558 .00948+- .00422 .38.- .21 CL19 K * .51580+- .04764 1.61486.- .19653 .69728.- .05640 1.35+- .17 K20 CA • 1.15200+- .11122 3.60666.- .45052 1.26812.- .06685 1.10+- .12 CA22 TI • .17540.- .01793 .54914.- .07103 .18935.• .01583 1.02.- .11. TI23 V .01000+- .00832 .03131.- .02618 .00354.- .00135 .35. .32 V24 CR .00000 ‘C .00210 .00194+- .00033 .00+- .00 CR25 MM * .03070+- .00301 .09612+- .01211 01989.- .00138 .65.- .08 MM26 FE • 1.71110.- .16711 5.35708.- .67380 1.38258.- .09364 .81.- .10 FE28 MI .00170+- .00058 .00532.- .00187 .00354.- .00208 2.08+- 1.42 MI29 0.) .88420+- .07984 2.76824.- .33261 .41647.- 02666 .47.- .05 CU30 ZN .17350+- .01523 .54319.- .06425 .18751.- .01344 1.08.- .1231 GA .00000 < .00308 .00016+- .00071 .00.- .00 GA33 AS * .11120+- .01757 .34814.- .06154 .10944’- .01466 .98+- .20 AS34 SE .01930+- .00233 .06042.- .00874 .00023.- .00112 .01+- .06 SE35 BR * .00030 .00269 .00051+- .00776 1.71.- 26.33 SR37 RB .00250+- .00064 .00783.- .00210 .00376.- .00034 1.50+- .41 RB32 SR .00780.- .00108 .02642.- .00389 .00549+- .00060 .70+- .11 SR39 Y .00000 .00339 .00187.- .00080 .00+- .00 y40 ZR C .00000 C .01041 .00045.- .00091 .00+ .00 342 liD .01700+- 00425 .05322.- .01397 00837.- .00066 .49.- .13 MD46 PD 00000 .00620 .00014’- .00050 .00+- .00 PD47 AG c .00000 c .00862 .00030.- .00066 .00+- .00 AG48 .00000 c .01108 .01243.- .00149 .00.- .00 CD49 IN C .00000 c .01351 .00018.- .00109 .00+- .00 INSD SN .00000 .01594 .00640+- .00138 .00+- .00 SN51 SB 00000 C .03587 .01416.- .00312 .00+- .00 SB56 BA c ..00000 c .06553 .00057+- .00523 .00+- .00 BA57 LA c 0OOOO c .12264 .00540.- .00933 .00+- .00 LA80 HG .00000 < .00157 .00004.- .00081 .00+- .00 HG82 p5 * 27860.- 02668 .87161.- 10839 .26296.- 02250 .94’- .12 PBMEASURED AMBIENT MASS (UG/M3): FINE: 9.1.- 1.0 COARSE: 22.9+- 2.3 TOTAL: 31.9’- 2.5



ES....TS FOR $B SITE: iD 785 736 YEAR: 87 DAlE: 0128

FINE PARTICULATE FRACTION

SAMPLING DURATION: 24 HRS. WITH START HWR: 24

R-SQUARE: .9742
CMI SQUARE: 2.1619
OF: 6

# TVPE UGIM3 Z

5 5095 5.610.- .973 29.995+- 6.045

7 GTPSU 2.270.- .367 12.139.- 2.324

16 SSFFI .696’- .234 3.723.- 1.310

17 MTFFI .318.- .194 1.699.- 1.050 . C
22 2NCD3 1.161.- .364 6.208.- 2.047

28 DUSTO 4.683.- .308 23.9TOi- 2.962

TOTAL: 14.538.- 1.006 77.734+- 9.621

MISS FINE SUSPENDED PARTICULATE

SPECIES INCL FLG MEAS. UG/M3 PERCENT CALC. UG/M3 RATIO

1 TOTAL 1.91c’o;oo.oooO0.•;4.;i3;9 14:538o;;:oo594 ,: .10 TOTAL

13 AL * .32460.- .04570 1.73562.- .30238 .45088.- .04514 1.39’- .24 AL —j

14 SI * 1.56290+- .17970 8.35673.- 1.28790 1.67047.- .16729 1.07+- .16 SI

15 P .00000 .05240 .00171+- .00372 .00+- .00 P

16 S * 1.81550+- .20960 9.70736.- 1.49948 1.81550.- .07719 1.00+- .12 S

17 CL .04130.- .01050 .22083’- .06054 .00000+- .00496 .00+- .12 CL 1

19 K * .17210.- .01980 .92021+- .14187 .14327.- .01373 .83’- .12 K

20 CA .59190.- .06650 3.16485’- .68158 .59190.- .05352 1.00+- .14 CA 1

22 TI * .03060.- .00360 .16362+- .02554 .02735.- .00274 .89+- .16 TI

23 V .00040 .00322 .00039.- .00038 .98+- 1.76 V

24 CR .00050.- .00050 .00267’- .00269 .00022+- .00023 .44.- .6.4 CR

25 MN * .00290.- .00070 .01551+- .00407 .00389.- .00038 1.34.- .35 MN

26 FE .34020.- .03830 1.81903.- .27710 .23843+- .02230 .70.- .10 FE

28 MI .00040 C .00268 .00103+- .00072 2.57.- 3.68 MI

29 CU .31900.- .03580 1.70567.- .25939 .04994’- .00337 .16’- .02 CU —.

30 ZN .28870+- .03250 1.54366+- .23515 .a89cs- .01969 1.00+- .13 ZN

31 GA .00130 c .00965 .00041.- .00123 .31.- 1.04 GA

33 AS .30370+- .04340 1.62386+- .28570 .30821.- .02291 1.01.- .16 AS

36 SE .02170.- .00260 .11603.- .01830 .00000+- .00198 .00’- .09 SE

35 BR .00280 .03639 .00805+- .01154 2.87’- 8.11 BR

37 RB C .00000 C .00321 .00046i-- .00023 .00.- .00 RB

38 SR .00180.- .00070 .00962.- .00387 .00079.- .00015 .44.- .19 SR

39 V c .00000 .00909 .00129.- .00116 .00.- .00 V

40 ZR .00000 ‘ .01711 .00017+- .00073 .00+- .00 ZR

42 MO .00000 C .01230 .00364.- .00044 .00.- .00 MO

46 PD C .00000 C .01123 .00000.- .00037 .00.- .00 PD

67 AG .00000 .01464 .00073’- .00043 .00.- .00 AG

48 CD .01280+- .00400 .06844.- .02251 .03072+- .00202 240.- .77 CD

49 IN < .00000 .02353 .00107.- .00079 .00.- .00 IN

50 SN .00000 c .02887 .00960.- .00111 .00.- .00 SN

51 SB .04670’-- .01360 .24970.- 07710 .02937+- .00281 .6.3.- .19 SB

56 BA .00000 C .11549 .00000+- .00363 .00.- .00 BA

57 LA C .00000 c .21120 .00000.• .00716 .00’- .00 LA

80 HG .00130.- .00060 .00695.- .00329 .00000.- .00109 .00.- .84 HG

82 PB ‘ .486701-- .05450 2.59166.- 39453 .48334.- .03330 1.00.- .13 PB

MEASURED AMBIENT MASS (UG/M3): FINE: 18.7.- 1.9 COARSE: 59.3.- 5.9 TOTAL: 78.0.- 6.3



RES....’S : s: ‘!E E.. YEt 5 E.ASt ;::..4E FRAtl%
SAMP.1G DURATD: 24 HRS. WITh START HJR: 24
RSOLJARE: .9678
CMI SOJARE: 1.7616
OF: 8

# TYPE UG/M3 X

5 5095 .000+- .000 .000+- .000
7 GYPSU 5.319+- 1.044 8.971.- 1.977

13 KNECT 46.817.- 6.141 78.966.-13.04116 SSFF1 .000+- .000 .000+- .00017 MTFF1 .000+- .000 .000+- .000
19 SSFF2 .648+- .097 1.094+- .19722 2NCD3 .000.- .000 .000+. .000
28 01)510 9.706.- 3.180 16.371.- 5.609

TOTAL: 62.490.- 3.940 105.4024-12.491

MISS COARSE SUSPENDED PARTICULATESPECIES INCL FLG MEAS. UG/K3 PERCENT CALC. UG,’M3 RATIO
1 TOTAL 59.28750.- 5.94890 100.00000+- 14.19020 62.48998.- 3.93992 1.05+- .12 TOTAL13 AL 2.11810.- .27270 3.57259.- .58315 3.00034’- .24360 1.42+- .22 AL14 51 • 9.99080.- 1.12160 16.85164+- 2.53731 9.83713.- 77253 .98.- .13 SI15 P < .00000 .02277 .02580.- .00789 .00.- .00 P16 S • 1.36610.- .15760 2.27046’- .35009 1.35655.- .11151 1.01.- .14 S17 CL .02900.- .01310 .04891.- .02263 .09288+- .00984 3.20.- 1.49 CL19 .70780.- .08070 1.19384.- .18132 .74055.- .05220 1.O5- .1420 CA * 7.53470.- .84480 12J0875’- 1.91220 7.29882.- .60638 .97+- .14 CA22 TI • .23810.- .05380 .40160.- .09929 .22004.- .01574 .92.- .22 TI23 V c .01720 .02932 .01063.- .00177 .62+- .63 V24 CR .00000 ( .00169 .00733.• .00083 .00+- .00 CR25 MM * .05060.- .00580 .08535+- .01300 .04486.- .00374 .89.- .13 MN26 FE • 3.03880.- .34130 5.12553.- .77194 2.07596’- .15593 .68.- .09 FE23 MI .00380.- .00100 .00641.- .00151 .00506.- .00151 1.33’- .53 NI29 Cu 1.66770’- 1876D 2.8129O• .42401 .66722’- .03232 .28k- .04 CU3D ZN * .09550.- .01430 .16108.- .02903 .08733’- .01283 .91.- .19 ZN31 GA .00000 .00118 .00140+- .00113 .00*- .00 QA33 AS * .06850+- .01000 .08180+- .01876 .06061+- .01376 1.25.- .38 AS34 SE .00300.- .00060 .00506.- .001 13 .00056.- .00166 .19+- .55 SE35 BR * .00000 ( .00169 .00132.- .01164 .00.- .00 BR37 RB .00660+- .00070 .00776+- .00141 .00500.- .00041 1.09+- .19 RE38 SR .02660+- .00290 .04149+- .00662 .01751’- .00156 .71.- .11 SR39 Y .00000 < .00135 .00350.- .00078 .00.- .00 Y40 ZR c .00000 ( .00607 .00365.- .00203 .00.- .00 ZR42 MO .02740.- .00370 .04622.- .00778 .00497.- .00116 .18- .05 MO46 PD c .00000 .00337 .00000.- .00111 .00+- .00 P047 AG C .00000 C .00439 .00000.- .00143 .00’- .00 AG48 CD C .00000 .00590 .00294.- .00217 .00+- .0049 IN ( .00000 c .00892 .00394’- .00218 .00’- .00 IN50 SN .00000 c .00843 .00641’- .00283 .00+- .00 SN51 SB < .00000 < .01838 .01615.- .00649 .00+- .00 SB56 BA < .00000 .03323 .00000.- .01131 .00’- .00 BA57 LA C .00000 c .05819 .03282’- .01943 .00’- .00 LA80 HG .00000 c .00084 .00023+- .00103 .00+- .00 HG82 PB • .07350.- .01020 .12397.- .02123 .07212.- .01068 .98.- .20 PB

MEASURED AMBIENT MASS (UG/M3): FINE: 18.7.- 1.9 COARSE: 59.3+- 59 TOTAL: 78.0’- 6.3



RESULTS FOR CMB SITE: ND 785 786 YEAR: 87 DATE: 0128

TOTAL PARTICULATE FRACTION
SAMPLING DURATION: 24 HRS. WITH START HOJR: 24
RESULTS DERIVED FROM FINE AND COARSE SAMPLES
RSQUARE: .9678
CMI SQUARE: 1.7616
Df: 8

# TYPE UG/M3 X

5 5095 5.610+- .973 7.193.- 1.374
7 GYPSU 7.589’- 1.106 9.731.- 1.619

13 KNECT 46.817+- 6.141 60.029.- 9.228
16 SSFF1 .696.- .234 .893+- .309
17 NTFFI .318.- .194 .407+- .250
19 SSFF2 .648.- .097 .831.- .141
22 2NCD3 1.161+- .364 1.489+- .482
28 DUSTO 14.189i-- 3.194 18.194. 4.348

TOTAL: 77.028.- 4.066 98.767+- 9479

MESS TOTAL JSPENDED PARTICULATE
SPECIES INCI ftC NEAS: UGf PERCENT CALC. UG/M3 RATIO j

1 TOTAL 77.98980.- 6.25085 100.00000.- 11.33486 77.02804.- 4.06632 .99.- .09 TOTAL

13 AL * 2.44270.- .27650 3.13208i- .434.41 3.45123.- .24775 1.61.- .19 At.

14 SI 11.55370.- 1.13590 14.81437+- 1.87914 11.50760.- .79044 1.00+- .12 SI

15 P .00000 .02139 .02751.- - 00872 .00.- .00 P

16 S • 3.16160.- .26224 4.05386.- .66758 3.17205.- .13561 1.00+- .09 S

17 CL .07030+- .01679 .09014.- .02271 .09288+- .01102 1.32+- .35 CL

19 K • .87990.- .08309 1.12822.- .13974 .88381.- .05397 1.00.- .11 K

20 CA 8.12660+- .84741 10.42008.- 1.37045 7.89072.- .60874 .97.- .13 CA

22 TI • .26870.- .05392 .34453.- .07445 .24739.- .01598 .92+- .19 TI

23 V .01760+- .01731 .02257.- .02227 .01102+- .00181 .63+- .62 V

24 CR C .00050 c .00143 .00755.- .00086 15.10.- 33.80 CR

25 MN * .05350.- .00584 .06860.- .00929 .04875.- .00376 .91.- .12 MN

26 FE • 3.37900.- .34344 4.33262.- .56081 2.31438.- .15752 .68.- .08 FE

28 Nt .00420.- .00112 .00539+- .00150 .00609+- .00167 1.45+- .55 NI

29 CU 198670.- .19099 2.54738.- .31883 .51716+- .03249 .26.- .03 CU

30 ZN • .38420.- .03551 .49263.- .06026 .37731.- .02351 .98.- .11 ZN

31 GA c .00130 ‘ .00248 .00181+- .00167 1.39+- 2.44 CA

33 AS • .35220.- .04454 .45160+- .06761 .36882+- .02673 1.05.- .15 AS

34 SE .02470.- .00267 .03167+- .00426 .00056.- .00259 .02.- .10 SE

35 BR * C .00280 c .00882 .00937.- .01640 3.35.- 10.09 BR

37 RB .00460.- .00092 .00590+- .00127 .00546.- .00047 1.19+- .26 RB

38 SR .02640.- .00298 .03385.- .00469 .01830e- .00157 .69.- .10 SR

39 Y .00000 .00241 .00479.- .00139 .00.- .00 Y

60 ZR .00000 C .00618 .00382’- .00216 .00.- .00 ZR

42 NO .02740.- .00436 .03513+- .00626 .00841.- .00124 .31.- .07 MD

46 PD .00000 c .00372 .00000.- .00117 .00’- .00 PD

47 AG .00000 c .00481 .00073.- .00150 .00.- .00 AG

48 CD .01280+- .00532 01641.- .00694 .03366.- .00296 2.63.- 1.12 CD

49 IN c .00000 .00771 .00501+- .00231 .00+- .00 IN —

50 SN .00000 c .00966 .01601.- .00304 .00.- .00 SN

51 SB .04670.- .01743 .05988.- .02286 .04553.- .00707 .97.- .39 SB

56 BA c .00000 c .03768 .00000.- .01 188 .00.- .00 BA

57 LA .00000 .06725 .03282.- .D2071 .00.- .00 LA

80 HG .00130.- .00078 .00167.- .00101 .00023+- .00150 .18+- 1.16 HG

82 P8 .55820.- .05565 .71573.- .09135 .55546.- .03491 1.00.- .12 PB

MEASURED AMBIENT MASS (UG/M3): FINE: 18.7+- 1.9 COARSE: 59.3.- 5.9 TOTAL: 78.0+- 6.3



ES_.S D :E
— ‘: EL- E’F;b PAR::.E rR4;,.

SAJkG DLJRATiO..: 24 HRS. WITH START KJR: 24
.9716

CHI SQUARE; 2.D88
OF: 7

TYPE U0F143 Z
5 5095 5973.- 1.007 28.990’- 5.7137 GYPSU .987.- .203 4.793+- 1.10121 2NCD2 1.492+- .176 7.244+- 1.13226 CHORM 1.282+- .483 6.221.- 2.42728 DUSTO 7.678.- .577 37.263+- 4.726

T0TAL 17.413+- 1.092 84.5124-10.127
MISS FINE SUSPENDED PARTICULATESPECIES INCL FLG I4EAS. 1.10/143 PERCENT CALC. UG/M3 RATIO1 TOTAL 20.60410.- Z.10400100.00000.:14.44133 17.41286’- 1.09174 .85.- .10 TOTAL

13 AL * .60180.- .07740 2.2078.- .47966 .78591.- .07724 1.31+- .21 AL
16 SI 2.67700.- .30480 12.99256.- 1.98712 2.92693’- .28622 1.09.- .16 SI
15 P

.00000 .06805 .00293.- .00358 .00+- .00 P
16 S * 1.88930.- .21560 9.16953+- 1.40417 1.88930.- .07489 1.00+- .1? S
17 CL .01610.- .00790 .07814.- .03916 .00000+- .00569 .00+- .35 CL
19 K * .23850.- .02720 1.15754.- .17720 .24195+- .02349 1.01+- .15 K
20 CA * .31.580.- .03900 1.67831+- .25534 .34580+- .02581 1.00+- .14 CA
22 TI * .05910. .00680 .2868.4.- .06413 .06795.- .00469 .81.- .12 TI
23 V .00240+- .00240 .01165.- .01171 .00077.- .00064 .32.• .42 v
24 CR

.00000 .00243 .00074+- .00024. .00+- .00 CR
25 MN * .01110.- .00150 .05387.- .00912 .00696--- .00065 .63+- .10 MN
26 FE * .55720k- .06260 2J0432’- .41057 .58722’- .04240 1.02.- .14 FE
28 MI .00260+- .00050 .01165+- .00270 .00235.- .00172 .98.- .75 NI
29 CU .23010.- .02590 1.11677.- .16972 .35658+- .02994 1.55.- .22 CU
30 ZN • .17510.- .01970 .84953” .12912 .18241.- .01400 1.04.- .14 ZN
31 GA

.00000 .00631 .00073.- .00122 .00.- .00
33 AS * .20020+• .02970 .97165.- .17499 .14199-- .02151 .71.- .15 AS
34 SE .01390.- .00170 .06746-- .01075 .00018+- .00136 .01+- .10 SE
35 BR .00540.- .00430 .02621.- .02104 .00054.- ...01050 .10+- 1.95 BR
37 RB

.00000 .00291 .000534- .00024 .00.. .00 RB
38 SR .00150+- .00060 00728.- .00301 .00139+- .00023 .93.- .60 SR
39 1’

.00000 C .00679 .00116+- .00119 .00.- .00 Y
40 ZR

.00000 .01553 .00028+- .00112 .00+- .00 ZR
42 140 c .00000 .01116 .00321.- 00064 .00.- .00 MO

46 PD
.00000 C .01019 .00000+- 00064 .00.- 00 PD

67 AG c .00000 C .01359 .00090+- .00074 .00.-- .00 AG
68 CD .01350+- .00410 .06552.’ .02099 .01619+- .00183 1.10+- .36 CD
49 IN

< .00000 c .02233 .00052+- .00136 .00+- .00 IN
50 SN

.00000 -C .02572 .00533+’ .00169 .00.- .00 SN
51 58 c .00000 c .05873 .0ZZD5- .00415 .00+- 00 SB
56 BA

.00000 .10580 .00000+- .00630 .00.- .00 BA
57 LA c .00000 C .19219 .00000.- .01242 .00-.- .00 LA
80 140 .00060.- .00050 .00291.- .00264 .00000.- .00070 .00+- 1.17 HG
5 * 34900.- .03930 1.69384.- .25749 .38177.- .03714 1.09i-- .16 P8MEASURED AMBIENT MASS (U0/143): FINE: 20.6i-- 2.1 COARSE: 62.3+- 6.3 TOTAL: 82.9+- 6.6



RESULTS FOR CMB SITE OR 781 782 YEAR 87 OATE 0128

.DARSE PARTiCULATE FRACTION

SAMPLING DURATION: 24 MRS. WITH START HWR: 24

RSQUARE: .9402

CMI SQUARE: 3.2460
OF: 8

I TYPE UG/M3 Z

5 5095 .000.- .000 .000+- .000

7’ GYPSU 4.257+- 1.007 6.832+- 1.756

13 KNECT 8.467.- 3.280 13.588+- 5.438

19 SSFFZ .615+- .089 .987+- .174

21 2NCDZ .000+- .000 .000.- .000

26 CHORM .000.- .000 .000.- .000

28 DUSTO 47.841+- 3.852 76.781+- 9.875

TOTAL: 61.180.- 3.491 98.188e-11.334

MISS COARSE SUSPENDED. PARTICUI.ATE

SPECIES INCI. FLG MEAS UG/143 PERCENT CALC. UC/M3 RATIO

I TOTAi. 62.30860.- 6.25230 100.00000.- 14.19080 61.17978.- 3.49110 .98+- .11 TOTAL

13 AL. • 2.95120.- .38420 4.73642+- .77852 3.65314e .32574 1.24+- .20 AL

14 SI * 14.62660.- 1.64310 23.474.65+- 3.53588 13.68814.- 1.24132 .94.- .14 SI

15 P .00000 ( .14011 .00467.- .01216 .00+- .00 P

16 S * 13Z350-- .15510 2.12410.- .32771 1.25235.- .097Th ,95.• .13 S

17 CL. .01240.- .01130 .01990+- .01825 .01680.- .00607 1.35.- 1.33 CL.

19 * 1.28740.- .14510 2.06617.- .31179 1.76673.- .16932 1.37.- .20 K

20 CA 2.51060.- .28210 4.02930+- .60700 2.68855.- .15935 1.07.- .14 CA

22 TI • .65390.- .10260 .72847.- .18016 .50015.- .04787 1.10.- .27 TI

23 V .02670 .04371 .00860.- .00404 .32.- .36 V

24 CR .00000 .00193 .00368. .00099 .00.- .00 CR

25 MN .08160.- .00920 .13096.- .01977 .04716.- .00407 .58+- .08 MM

26 FE * 4.16600.- .46820 6.68608.- 1.00735 3.06312.- .27518 .74.- .11 FE

28 NI .00130.- .00080 .00209.- .00130 .00585+- .00521 4.50.- 4.87 NI

29 J 1.15630+- .13010 1.85576.- .27977 .53053.- 04063 .46+- .06 CU

30 ZN * .09890.- .01300 .15873.- .02625 .08751+- .01226 .88+- .17 ZN

31 GA C .00000 . < .00112 .00025.- .00108 .00.- .00 GA

33 AS .03620+- .00790 .05810+- 01395 .05771.- .01304 1.59- .50 AS

34 SE .00310.- .00060 .00498+- .00108 .00010.- .0u158 .03+- .51 SE

35 BR .00000 c .00128 .00139+- .01110 .00+- .00 BR

37 RB .OOS7Oi-- .00110 .01396+- .00225 .00975+- .00092 1.12+- .18 RB

38 SR .02110+- .00250 .03386.- .00526 .01271+- .00105 .60i- .09 SR

39 7 c .00080 .00165 .00280.- .oooat 3.50.- 4.07 y

40 ZR C .00000 c .00578 .00066.- .00230 .00.- .00 ZR

62 MO .01660.- .00280 .02632.- .00521 .01549.- .00166 .96.- .19 MO

46 PD c .00000 ‘ .00305 .00000l-- .00126 .00.- .00 PD

47 AQ c .00000 C .00401 .000004- .00172 .00+ .00 AG

48 CD ( .00000 c .00562 .00279+- .00264 .00.- .00 CD

49 iN ( 00000 c .00626 .00205+- .00274 .00.- .00 IN

50 SN C .00000 c .00802 .00363.- .00323 00+- .00 SN

51 SB C .00000 c .01733 .00720+- .00742 .00+- .00 SB

56 BA c .00000 C 03258 .00000+- .01347 .00.- .00 BA

57 L.A c .00000 c .05730 .00594.- .02307 .00.- .00 L.A

80 HG .00000 c .00066 00004.- .00100 .00÷- .00 HG

82 PB • .07020.- .00920 .11267+- .01860 .06246+- .00993 .89.- .18 PB

MEASURED AMBIENT MASS (UG/K3); FINE: 20.6+• 2.1 COARSE: 62.3.- 6.3 TOTAL: 82.9+- 6.6



• “E ‘i.:
..4E .D’.

S.MP.JN DJR4’D.: 2.. hRS. !N S1A1 N_: 2’.
RESL)L1S DERIVED RDM fINE AND 0ARSE SANPES
RSOUARE: .9402
CK1 SGUARE: 3.2460
OF: 8

* TYPE

5 5095 5.973.- 1.007 7.204.- 1.343
7 GYPSU 5.244.- 1.027 6.325.- 1.337

13 KNECT 8.467.- 3.280 10.212’- 4.039
19 SSFFZ .615.- .089 .742.- .123
21 2NCD2 1.492+- .176 1.800.- .257
26 CHORM 1.282+- .683 1.546+- .595
28 01.1510 55.519+- 3.895 66.961+- 7.103

TOTAL: 78.593.- 3.658 94.790.- 8.737

MISS TOTAL SUSPENDED PARTICULATESPECIES INtL FLG MEAS. UG/M3 PERCENT CALC. UGIM3 RATIO
1 TOTAL 82.91270.- 6.59682 100.00000+- 11.25197 78.59262.- 3.65783 .95.- .09 TOIAL13 AL * 3.55300.- .39192 4.28523.• .58282 4.43905’- .33477 1.25+- .17 AL14 SI 17.30360.- 1.67113 20.86966.- 2.61142 16.61507.- 1.27389 .96+ .12 SI15 P .00000 C .10597 .00760+- .01267 .00. .00 P16 S 3.21280.- .26559 3.87492.- .46.459 3.14165.- .12316 .98.- .09 S17 CL .02850.- .01379 .03437.- .01685 .01680+- .00832 59.- .41 CL19 1.52590+- .14763 1.84037.- .23053 2.00868+- .17094 1.32.- .1720 CA * 2.85640.- .28.478 3.6.4507+- .4394-4 3.03435.- .16143 1.06+- .12 CA22 TI * .51300.- .10283 .61872.- .13343 .56810+- .04810 1.07+- .23 Ti23 V. .02910.- .02721 .03510+- .03293 .00938+- .00409 .32+- .33 V24 CR .00000 C .00157 .00442+- .00102 .00+- .00 CR25 MN • .09270.- .00932 .11180+- .01434 .05412+- .00412 .58+- .0726 FE • 4.7Z320e- .47237 5.69659+- .72801 3.6303.4.- .278.62 .77+- .10 FE28 MI .00370+- .00094 .00446.- .00119 .00819+- .00549 2.21+- 1.59 NI29 CU 1.38640+- .13265 1.67212.- .20808 .88710’-- .05047 .64.- .07 cli3D ZN • .27400.- .02360 .33047.- .03875 .26992.- .01861 .99.- .11 ZN31 GA .00000 < .00178 .00098.• .00163 .D0. .00 GA33 AS * .23640+- .03073 .28512+- .04346 .19969+- .02515 .8.4+- .15 AS34 SE .01700’-- .00180 .02050+- .00272 .00028+- .00208 .02.- .12 SE35 BR a .00540+-- .00437 .00651.-. .00530 .00194+- .01528 .36-- 2.8.4 BR37 RB .00870.- .00125 .01049.- .00173 .01059+- .00095 1.22+- .21 RB35 SR .02260+- .00257 .02726.- .00378 .01410+- .00107 .62+- .09 SR39 y c .00080 C .00201 00394.- .00166 4.93’- 10.42 Y60 ZR .00000 < .00581 .00094+- .00256 .00+- .00 ZR42 MO .01640+- .00362 .01978.- .00665 .01870+- .0017! 1.14+-- .27 MC46 P0 c .00000 .00342 .00000+- .00141 .00+- .00 PD47 AG < .00000 .00453 .00090+- .00187 .00+-- .00 AG68 .01350+- .00539 .01628+- .00663 .01758+- .00305 1.30+- .57 CD49 IN .00000 .00727 .00257+- .00306 .00’- .00 IN50 SN .00000 < .00879 .00897.- .00364 .00+- .00 SN51 SB .00000 C .01956 .02924+- .00850 .00+- .00 SB56 BA c .00000 c .03593 .00000+- .01687 .00.- .00 BA57 LA C .00000 c .06430 .00594+- .02619 .00.- .00 USD HG < .00060 C .00077 .00004.• 00122 .07+- 2.04 HG82 PB a .41920+- .04036 .50559.- .06315 .44423-’-- O3844 1.06+- .14 PB

MEASURED AMBIENT MASS (UG/$3) FINE 20 6. 2 1 COARSE 62 3’ 6 3 TOTAL 82 9’ 6 6



E5iLTS FOR CMB SITE: )ID 79 7’2 YEAR: 87 DATE: 0130
FINE PARTICULATE FRACTION
SAMPLING DURATION: 24 MRS. WITH START HQJR: 24
R-SQUARE: .9582
CMI SQUARE: 2.3800
OF: 8

I TYPE X

5 5095 1.592.- .352 14.604.- 3.590
7 GYPSU .896.- .173 8.217.- h817

21 2NC02 .772.- .075 7.083.- 1.025
28 DUSTO 5.951. .408 54.600.- 6.926

TOTAL: 9.210+- .511 84.504.-10.166

MISS FINE SUSPENDED PARTICULATE
SPECIES INCL FLG NEAS. UG/M3 PERCENT CAl-C. UG/M3 RATIO

I TOTAL 10.89870.- 1.16370 100.00000.- 15.10015 9.20980+- .51053 .85+- .10 TOTAL
13 Al. • .51780+- .06590 6.75103.- .78927 .59850.- .05985 1.16+- .19 AL
16 SI * 2.13310.- .24270 19.57206.- 3.05388 2.21737.- .22175 1.D4.- .16 SI
15 P .01920 .17808 .00227.- .00268 .12.- .18 P
16 S .61080+- .07230 5.60434.- .89340 .61080.- .03016 1.00+- .13 S
17 CL .02180+- .00630 .20002.- .06162 .00000+- .00303 .00+- .14 CL
19 * .16830’-- .01930 1.54.622+- .26196 .18316.- .01820 1.09.- .17
20 CA • .29220’-- .03300 2.68105.- .41669 .29220.- .02260 1.00+- .14 CA
22 TI * .05110.- .00600 .47637.- .07481 .03630+- .00363 .70+- .11 TI
23 V .00090’- .00090 .00826.- .00830 .00052.- .00049 .58+- .80 V
24 CR c .00000 .00642 .00021.- .00017 .00.- .00 CR

25 MN * .D02Z0. .00100 .02019.- .00943 .00496.- .00050 2.26.- 1.05 MN

26 FE * .41250.- .04640 3.78486.- .58700 .29604.- .02957 .72’- .11 FE

28 MI .00100.- .00050 .00918.- .00469 .00065+- .00065 .65.- .73 NI
29 CU .14960.- .01690 1.37264.- .21337 .04589.- .00417 .31.• .04 Cu
30 ZN .06540.- .00750 60007+- .09603 .06976.- .00679 1.07+- .16 ZN

31 GA .00000 .00734 .00038.- .00063 .00+• .00 GA

33 AS * .09560.- .01490 .87717.- .16572 .06999. .01112 .73.- .16 AS
34 SE .01450.- .00180 .13304.- .02178 .00000+- .00070 .00.- .05 SE
35 BR * .00270.- .00170 .02477.- .01582 .00000+- .00543 .00+- 2.01 BR
37 RB .00010 c .00734 .00061+- .00015 6.13+- 49.06 RB

38 SR .00160.- .00100 .01468.- .00931 .00101.- .00017 .63÷- .41 SR
39 Y .00000 .01193 .00075.- .00063 .00.- .00

40 ZR c .00000 C .04588 .00015.- .00083 .00+- .00 ZR
42 MO c .00000 c .03395 .00052+- .0001.6 .D0+ .00 flQ

46 PD c .00000 C .02936 .00000.- .00049 .00+- .03 PD
67 AG .00000 .03762 .00046.• .00056 .00’- .00 AG

48 CD .00000 .05046 .00765.- .00112 .00+- .00 tO

49 iN .00000 .06239 .00027.- .00104 .00+- .00 IN

50 SN .00000 C .07616 .00276.- .00125 .00+- .03 SN

51 SB .00000 C .16975 01140’- .00285 .00+- .00 SB

56 BA .00000 C .31105 .00000+- .00481 .00+- .00 BA

57 LA c .00000 .57163 .00000+- .00950 .00k- .03 LA

80 HG c .00030 c .00551 .00000.- .00037 .00+- 1.24 HG

82 PB * .18330+- .02080 1.68185.- .26205 .1926.4.- .01920 1.05.- .16 PB

MEASURED AMBIENT MASS (UG/M3): FINE: 10.9.- 1.2 COARSE: 60.6.- 6.1 TOTAL: 71.5- 6.2



RES.’S E SE EA 8’ DL’E: C3

s.:: DA.; 2. rS. Tr SAR’ tl.JR: .,
.9625

C1 SGUARE; 2.0856
OF: 8

# TYPE UG/43 X

5 5095 .000.- .000 .000.- .0007 GYPSU 3.442.- .846 5.677.- 1.50713 ENECT 12.140.- 3.297 20.022.- 5.79619 SSFF2 .444.- .066 .732.- .13221 2NCD2 .000+- .000 .000.- .00028 DUSTO 43.805.- 3.630 72.244.- 9.397

TOTAL: 59.831.- 3.317 98.675+-11.3D5

MISS COARSE SUSPENDED PARTICULATESPECIES INtL FLG MEAS. UG/K3 PERCENT tALC. UGIM3 RATIO
I TOTAL 60.63440.- 6.07950 100.00000.- 14.17959 59.83110.- 3.31696 .99.- .11 TOTAL13 AL * 3.30310+- .41110 5.64757.- .87064 3.56470.- .30187 1.08+- .16 AL14 SI * 13.82040.- 1.55050 22.79300+- 3.42953 13.21351.- 1.14590 .96+- .14 5115 P .00000 c .02556 .00669.- .01107 .00+- .00 p16 S 1.14240.- .13100 1.88408.- .28699 1.08868+- .07991 .95.- .13 517 CL .03510.- .01100 .05789.- .01905 .02409+- .00561 .69.- .27 CL19 1.29270.- .14540 2.13196.- .32124 1.65374.- .15523 1.28.- .19 V20 CA * 2.68450+- .30130 4.42735.- .66632 a.91173.- .18288 1.08.- .16 CA22 TI .37950+- .08580 .62588+- .13479 .46968.- .04389 1.24.- .30 TI23 V .02150 .03596 .00874.- .00371 .41.- .65 V24 CR .00000 c .00181 .00401+- .00090 .00+- .00 CR25 MN * .06660.- .00760 .10984.- .01669 .04655.- .00380 .70.- .10 MN26 FE • 3.53820.- .39720 5.83530.- .87831 2.92914.- .25360 .83.- .12 FE28 NI .00060 c .00116 .00573+- .00474 9.55.- 13.66 NI29 CU 1.03060.- .11580 1.69970.- .25596 .49812.- .03740 .48+- .07 CU30 ZN • .07380.- .00990 .12171.- .02038 .06687.- .00894 .91.- .17 ZN31 GA .00000 .00082 .00036.- .00080 .00’- .00 GA33 AS .02300.- .00540 .03793.- .00968 .04190+- .00942 1.E2- .59 AS3.4 SE .00240.- .00050 .00396.- .00092 .00015.- .00115 .06.- .68 SE35 BR a 00540.- .00080 .00891+- .00159 .00137.- .00804 .25.- 1.49 BR37 RB .00960+- .00120 .01583.- .00254 .00922.- .00084 .96.- .15 RB38 SR .02070.- .00260 .03614.- .00523 .02309.- .00101 .63’- .09 SR39 1’ .00090.- .00090 .00168.- .00149 .00285.- .00069 3.16.- 3.26 Y40 ZR c .00000 c .00610 .00095.- .00210 .00.- .00 ZR42 MD .02160.- .00360 .03562.- .00665 .01377.- .00153 .64.- .12 MD46 PD c .00000 C .00363 .00000.- .00117 .00—- .00 PD47 Ac C .00000 C .00495 .00000+- .00159 .00.- .00 AG48 CD .00000 C .0D610 .00201.- .DOZ1S .00.. .00 CD49 IN .00000 .00742 .00176.- .00253 .00.- .00 IN50 SN .00000 c .00924 .00303+- .00294 .00.- .00 SN51 SB .00000 C .01963 .00656.- .00675 .00+- .00 SB56 BA c .00000 c .03595 .00000.- .01252 .00.- .00 BA57 L.A c .00000 c .06498 .00851.- .02144 DO+- .00 LA80 HG C .00000 C .00066 .00006.- .00074 .00.- .00 MG82 s • .05880.- .00740 .09697.- .02560 .04730+- .00719 .8G.- .16 PB

MEASURED AMBIENT MASS (UG/M3): FINE: 10.9.- 1.2 COARSE: 60.6.- 6.1 TOTAL: 71.5+- 6.2



RESULTS FOR 018 SITE: ND 791 792 YEAR: 87 DATE: 0130
TOTAL PARTICULATE FRACTiON
SAMPLING DURATION: 24 HRS. WITH START HJR: 24
RESULTS DERIVED FRON FINE AkD COARSE SAMPLES
R-SQUARE: .9625
CMI SQUARE: 2.0856
DF: 8

# TYPE UGIM3 Z

5 5095 1.592.- .352 2.225.- .529
7 GYPSU 4.338.- .864 6.064.- 1.317

13 NECT 12.140.- 3.297 16.971.- 4.837
19 SSFF2 .444+• .066 .420.- .107
Zi 2NCDZ .772i- .075 1.079+- .141
28 DUSTO 49.755.- 3.653 69.556.- 7.893

TOTAL: 69.041+- 3.356 96.5+• 9.579

MISS TOTAL SUSPENDED PARTICULATE
SPECIES INCL FLG MEAS. UG/M3 PERCENT CALC. UG/M3 RATIO

I TOTAL 71.53310.- 6.18987 100.00000.- 12.23742 69.04090+- 3.35601 .97+- .10 TOTAL
13 AL * 3.82090i- .41635 5.34144.- .74323 4.16320.- .30775 1.09.- .14 AL
14 SI * 15.95350.- 1.56938 22.30227.- 2.92192 15.43088.- 1.16716 971- .12 SI
15 P .01920 c .03468 .00896.- .01134 .47. .84 P
16 S 1.75320.- .14963 2.45089+- .29788 1.69948.- .08541 .97+- .10 S
17 CL .05690+- .01268 .07954.- .01901 .02409+- .00638 .62+- .15 CL
19 * 1.46100.- .14.668 2.04241+- .27070 1.83689+- .15629 1.26+- .17
20 CA 2.97670.- .30310 4.16129.- .55606 3.20393.- .18427 1.08+- .13 CA
22 TI • .43120.- .08601 .60280.- .13106 .50579.- .04404 1.17+- .26 II
23 V .02260.- .02172 .03131+- .03048 .00926.- .00374 .41.- .63 V
24 CR .00000 ( .00182 .00422+- .00091 .00+- .00 CR
25 MM * .06850.- .00767 .09618.- .01357 .05151.- .00383 75.- .10 MN
26 FE * 3.95070.- .39990 5.52290.- .73547 3.22518+- .25532 .82.- .10 FE
28 NI .00160+- .00086 .00224.- .00122 .00639.- .00478 3.99.- 3.68 NI
29 CU 1.18020.- .11703 1.64987+- .21713 .54401+- .03763 .46.- .06 CU
30 ZN * .13920.- .01242 .19460.- .02419 .13664+- .01122 .98+- .12 ZN
31 GA c .00000 c .00132 .00074+- .00102 .00.- .00 GA
33 AS .11860+- .01585 .16580.- .02639 .11190+- .01657 .94.- .18 AS
34 SE .01690.- .00187 .02363.- .00332 .00015+- .00134 .01.- .08 SE
35 SR • .00810.- .00188 .01132.- .00280 .00137+- .00970 .17.- 1.20 BR
37 RB .00970.- .00144 .01356.- .00233 .00984.- .00086 1.01+- .17 RB
38 SR .02230.- .00260 .03117.- .00453 .01410.- .00102 .63.- .09 SR
39 T 00090 .00221 .00360.- .00094 4.0G.- 7.11 Y
40 ZR C .00000 c .00870 .00109+’ .00225 0Di’. .00 ZR
42 MO .02160.- .00502 .03020+- .00749 .01429+- .00160 .66.- .17 MO
4.6 PD C .00000 C .00543 .00000+- .00127 .00+- .00 PD
47 AG < .00000 c 00710 .00046+- .00168 .DOi’- .00 AG
48 CD c .00000 c 00927 .00966.- .00245 .00.- .00 Co
49 IN ( .00000 .01140 .00203+- .00273 .00+- .00 IN
50 SN C .00000 .01400 .00579+- .00319 .00+- .00 SN
51 SB c .00000 C .03075 .01796.- 00733 .00.- .00 SB
56 BA C .00000 c .05634 .00000+- .01341 .00+- .00 BA
57 LA < .00000 c .10305 00851+- 02345 00.- .00 LA
80 HG C .00030 < 00101 .00006.- .00083 .20.- 2.81 HG

8.2 PB * .26210.- .02208 .33844.- .04255 .23993.- .02051 .99.- .12 PB

MEASURED AMBIENT MASS (UG/M3): FINE: 10.9+- 1.2 COARSE: 60.6+- 6.1 TOTAL: 71.5.- 6.2



:‘-E S1’E ‘‘ ‘S )L4:
SA’I 24 s. :ih START HJR: 2R-SD.ARE: 9c
CR! SOUARE: .5167
OF: 7

10.12350.- 1.09280 100.00000-4- 15.26599* .56180.- .06950 5.54946-’-- .91114• 1.74880+- .19910 17.27466-i- 2.71021.00000 < .048.60• .66250+- .07’930 6.54418.- 1.05481.01360+- .00560 .13434+- .05719* .15310.- .01760 1.51232.- .23549* .20290+- .02300 2.00425.- .31373* .03470.- .00410 .34277.- .05486.00180+- .00070 .01778.- .00718C .00000 ( .00395* .00370+- .00070 .03655.- .00796* 33870.- .03810 3.34568.- .52161.00090.- .00030 .00889.- .00311.13540.- .01520 1.33748.- .20830* .10650.- .01200 1.05201.- .16416C .00070 .00892• .10990.- .018.40 1.08559.- 21626.00980.- .00120 .09680.- .01580* c .00150 c .02081C 00000 c .00494.00140+- .00060 .01353.- .00611C .00000 c .01087C .00000 C .02865C .00000 C .01877C .00000 < .01679c .00000 c .02371C .00000 ‘ .03161.00000 ‘C .03852C .00000 c .04544.02210+- .01130 .21830.- .11408
C .00000 c .18.768C .00000 .33980.00080.- .00040 .00790+- .00404* .24260.- .02730 2.39640.- .37368

9.04071.- .48897 .89.- .11 TOTAL.51308.- .04864 .91+- .14 Al.190243.- .18022 1.09.- .16 SI.00224.- .00226 .00.- .00 P.66250+- .03248 1.00.- .13 S.00000.- .00373 .00.- .27 CL.15516.- .01478 1.01.- .15.20290.- .01610 1.00.- .33 CA.03070.- .00295 .88.- .13 TI.00068.- .00060 .2?’-- .25 v.00031.- .00015 .00.- .00 CR.00450.- .00041 1.22.- .26 RN.32679’- .0255D .96.- .13 FE.00120+- .00086 1.34.- 1.05 NI.16676+- .01320 1.23’- .17 Cv.10066’- .008.68 .95.- .13 ZN.00048.- .00080 .68.- 1.44 GA.09301’- .01414 .85.- .19 AS.00000+- .00088 .00.- .09 SE.00036+- .00687 .24.- 4.59 SR.00057.- .00015 .00+- .00 RB.00088—- .00015 .63.- .29 SR.00074.- .00078 .00.- .00 y.00015.- .00071 .00’- .00 ZR.00221.- 00041 .00+- .00 MD.00000.- .00040 .00+- .00 PD.00085.- .00067 .00’- .00 AG.01041.- .00119 .00.- .00 CD.00034’- .00086 .00.- .00 IN00349.- .00107 .00+- .00 SN.01442+- .00266 .65+- .35 SB.00000.- .00398 .00.- .00 BA.00000’- .00783 .00+- .00 LA.00000.- .00046 .00-’-- .57 HG.27039.- .02443 1.11.- .16 PB

* TYPE UG/i43

5 5095 1.851.- .403 18.285’- 4.6407 GYPSU .511.- .120 5.048+- 1.30821 2NCD2 .976+- .126 9.642’- 1.62427 COMPR .875.- .568 8.642.- 5.68728 DUSTO 4.828+- .458 47.688.- 6.856
TOTAL: 9.041.- .489 89.304.-10.722

MISS FINE SUSPENDED PARTICULATESPECIES !NCL FLG MEAS. UG/M3 PERCENT tALC. UG/M3 RATIOI TOTAL
13 AL
14 SI
15 P
16 S
17 CL
19 K
20 CA
22 TI
23 V
24 CR
25 MN
26 FE
28 MI
29c3J
30 ZN
31 GA
33 AS
36 SE
35 ER
37 RB
38 SR
39 Y
60 ZR
42 MD
46 PD
47 AG
68 CD
49 IN
50 SN
51 SB
56 BA
57 l.A
80 HG
82 PB

MEASURED AMBIENT MASS (UG/M3): FINE: 10.1.- 1.1 COARSE: 118.4.-u.S TOTAL: 128.S.-11.9





CMB SOURCE CONTRIBUTION SUMMARY ‘‘

RESULTS FOR CMB SITE: MD 591 590 YEAR: 86 DATE: 1122SAMPLING DURATION: 24 MRS. WITH START HOUR: 24

FINE COARSE TOTAL

X UGIK3 UC/H3.428 22.242 + 3.773 .000 . .000 .000 #- .000 3.191 •• .428 4.503 • .710.000 .000 .. .000 6.737 •- 2.032 11.920 #• 3.790 6.737 + 2.032 9.506 •• 2.974.000 .000 •• .000 4.441 •• .818 7.858 .• 1.649 4.441 .• .818 6.267 .• 1.266.455 6.159. 3.232 .000 •• .000 .000.• .000 .884 .• .455 1.267 • .650.416 42.470 •• 5.282 28.773 . 6.083 50.909 •• 11.916 34.867 • 6.098 49.200 9.520.050 2.260 . .422 .000 • OD0 .000 # .000 .324 . .050 .457 .080.000 .OOD . .000 9.944 .- 3.078 17.595 . 5.725 9.944 . 3.078 14.032 • 4.495.000+ .000 .049 + .013 .0864 .025 .069 + .013 .069 * .019
.662 73.132 *. 8.889 49.944 ‘• 3.213 88.368 . 10.538 60.437 ‘• 3.281 85.283 .023I4EAS.MASS 14.348 # 1.491 56.518 •. 5.675 70.867 .. 5.867

RESULTS FOR CMB SITE: OR 595 594 TEAR: 86 DATE: 1122SAMPLING DURATION: 24 MRS. WITH START HOUR: 24
SOURCE FINE COARSE TOTAL

UGIM3 UG/N3 X UG/N35095 3.880 . .505 23.989 •- 3.986 .000 •• .000 .000 +- .000 3.880 . .505 5.372 #• .825GYPSU .000 • .000 .000 . .000 1.774 e .537 3.165 # 1.009 1.774 4- .537 2.457 4. .769CANOR .000 .- .000 .000 .- .000 1.941 .. .539 3.463 #• 1.022 1.941 .- .539 2.687 •- .777WECT .786 . .226 6.869 4. 1.682 .000 + .000 .000 •- .000 .784 .- .226 1.086 •- .325DUSTO 6.192 .• .495 38.286 •- 4.996 35.368 .- 5.107 63.106 •• 11.096 41.560 .• 5.131 57.548 • 8.504CONCO .563 ... .059 3450 •. .510 .O34 #. .024 .Q1 4. .044 .597 • .063 .827 “ .111
CALC.MASS 11.419 .- .655 70.604 . 8.330 39.117 #- 4.791 69.796 i- 11.051 50.535 • 4.836 69.977 ‘- .031MEAS.MA!S 16.173 4 1.667 56.045 +• 5.623 72.218 •- 5.865

(B SOURCE CONTRIBUTION SL94ARY

RESULTS FOR MB SITE: MD 597 596 YEAR: 86 DATE: 1201SAMPLING DURATION: 26 MRS. WITH START HOUR: 24
SOURCE FINE COARSE TOTAL

UG/J43 UGfM3 UGf)C35095 4.375 • .625 18.491 • 3.261 .000 + .000 .000 •• .000 4.375 . .625 4.407 .• .721c’rpsu .000 - .000 .000 4.. .000 2.584 i- .8.39 3.617 +- 1.162 2.584 • .839 2.603 .871ø(ECT 2.307.• .572 9.731 • 2.613 23.550 . 4.723 31.144 . 6.982 25.857 . 4.758 26.O45’. 5.226SSFF1 .000 4- .000 .000 4- .000 .238 + .046 .315 +- .068 .238 . .066 .240 • .0502NtD3 1.030 4 .106 4.355 .- .629 .000 .- .000 .000 4’ .000 1.030 # .106 1.038 • .135DUSTO 14.706 .- 1.099 62.158 .- 7.839 56.223 4 4.963 74.352 + 9.927 70.929 ., 5.083 71.446 •- 7.676
CALC.MASS 22.419 .- 1.115 94.755 •- 10.718 82.595 .- 4.612 109.228 •- 12.526 105.013 4’ 4.745 105.779 •- .038MEAS.MASS 23.660 .- 2.404 73.617 #- 7.574 99.277 •- 7.966

SOURCE

UG/M3
5095 3.191 4-
CAD .000 .-
GYPSU .000 .•
TRANS .886 .-
KNECT 6.094 4.

2NCD3 .324 4’

DLJST0 .000 .-
CONC0 .000 4-

CALC.MASS IO.493.•

DIB SOURCE CONTRIBUTION SU4ARY “



CMB SOURCE CONTRIBUTION SUIqMARY

RESULTS FOR CMB SITE: OR 603 602 YEAR: 86 DATE: 1201

SAMPLING DURATION: 24 MRS. WITH START HOUR: 24

SOURCE FINE COARSE TOTAL

UG/M3 Z UG/M3 X UG/M3

5095 3.893 .• .595 13.918 •- 2.548 .000 +- .000 .000 .• .000 3.893 •- .595 2.430 • .62w

NECT 1.662 .• .557 5.229 +- 2.061 13.043 •. 3.539 9863 • 2.852 14.505 . 3.583 9.054 •- 2.363

SSFF1 .120 •- .078 .429 • .281 .224 •- .049 .169 . .041 .344 •• .092 .215 ‘ .06’

ZNCD3 .804 +• .174 2.875 •- .687 .000 • .000 .000 •. .000 .804 •- .174 .502 ‘• .11

DUSTO 20.996 •• 1.481 75.073 +- 9.240 118.902 .• 8.179 89.915 •- 10.902 139.897 +- 8.312 87.324 . 9.DD I

CALC.MASS 27.275 +• 1.388 97.526 •. 11.019 132.169 .- 7.302 99.947 .- 11.405 159.443 - 7.432 99.526 • .022.

MEAS.MASS 27.967 .. 2.821 132.238 .- 13.203 160.205 .• 13.501

GNU SOURCE CONTRIBUTION SUMMARY ‘

RESULTS FOR GNU SITE: MD 609 608 YEAR: 86 DATE: 1204

SAMPLING DURAtION: 24 MRS. WiTH START HOUR: 24

SOURCE FINE COARSE TOTAL —

UGIM3 X UG/M3 X UG/N3 X

5095 7.045 .- .969 22.013 •. 3.756 .000 .• .000 .000 .- .000 7.045 .- .969 5.548 .• .38

GYPSU .000 . .000 .000 +- .000 1.385 .• .776 1.458 +- .830 1.385 . .776 1.091 •. .617

KNECT 4.875 +• 1.040 15.231 .• 3.593 36.923 •• 6.072 38.876 •• 7.685 61.798 .- 6.160 32.916 . 5.506..

ZNCDZ .190 •- .024 .594 .. .096 .000 • .000 .000 • .000 .190 • .024 .150 •- .02

SLPRW .000 •- .000 .000 • .000 .038 • .012 .040 .• .013 .038 o• .012 .030 . .O1C

DUSTO 21.666 •• 1.764 67.695 •• 8.737 60.235 •- 5.719 63.421 •- 8.751 81.901 •• 5.979 64.698 . 6.942

CALC.MASS 33.776 +- 1.787 105.532 .- 12.021 98.581 .- 5.455 103.795 •- 11.875 132.357 . 5.740 106.233 .-

MEAS.MASS 32.005 .. 3.229 94.977 9.511 126.982 +- 10.044

GNU SOURCE CONTRIBUTION SUMMARY

RESULTS FOR GNU SITE: GR 605 606 YEAR: 86 DATE: 1204

SAMPLING DURATION: 26 MRS. WITH START HOUR: 24

SOURCE FINE COARSE TOTAL

UG/M3 UG/M3 X UG/M3

5095 6.616 4 .912 23.835 4. 4.075 .000 • .000 .000 •. .000 6.616 • .912 4.48.6 • .723

TRANS .988 .. .275 3.559 +- 1.053 .000 . .000 .000 .• .000 .988 . .275 .670 • .194

KNECT 2.664 + .689 9.596 + 2.664 18.145 4.. 3.982 15.155 4 3.656 20.808 + 4.041 14.109 •. 2.98

SSFFI .058 4. .012 .209 4- .049 .000 • .000 .000 + .000 .058 4.. .012 .039 .. .ooc

DUSTO 18.741 +• 1.463 67.511 .• 8.627 107.260 4. 7.545 89.586 .• 10.964 126.001 • 7.686 85.431 • 8.534

CALC.MASS 29.067+ 1.563 104.710.- 11.998 125.405 •• 6.683 104.741 •. 11.882 154.472 •- 6.864 104.735 • .005

MEAS.P4ASS 27.760 • 2.809 119.728 + 11.990 147.488 • 12.314



CHS SOURCE CONTRIBUTION SUMMARY

RESULTS FOR 045 SITE: HO 619 618 YEAR: 86 DATE: 1209SAMPLING DURATION: 24 HRS. WITH START HOUR: 24
SOURCE FINE COARSE TOTAL

UG/M3 UGIP(3 UG/K35095 3.342 +• .416 34.704 +• 5.737 .000 +• .000 .000 . .000 3.342 • .416 14.560 •- 2.123c’rpsu .000 •- .000 .000 •- .000 .689 +• .194 5.174 .- 1.551 .689 + .194 3.004 .874KNECT .245 . .069 2.546 .- .768 4.773 .. .931 35.822 .- 7.933 5.019 .- .934 21.862 • 4.395SSFF1 .000 .• .000 .000 +• .000 .088 .• .015 .658 + .130 .088 + .015 .382 • .0702NCD2 .226 •- .022 2.344 .• .345 .000 .- .000 .000 .• .000 .226 • .022 .983 •- .123DUSTO 1.792 .- .147 18.606 •- 2.540 8.305 .• .816 62.330 •- 8.951 10.097 .- .529 43.986 • 6.923
CAL.C MASS 5 605 • 434 58 201 • 7 780 13 856 • 777 103 984 + 12 358 19 461 + 890 84 777 • 035I4EAS.MASS 9.631 • 1.049 13.325 •• 1.396 22.956 • 1.746

045 SOURCE CONTRIBUTION SLI4MARY

RESULTS FOR 049 SITE: MD 675 674 YEAR: 86 DATE: 1218SAMPLING DURATION: 24 MRS. WITH START HOUR: 24
SOURCE FINE COARSE TOTAL

UG/M3 X UG/K3 UG/N35095 6.788 • .592 44.186 . 7.230 1.206 •• .217 8.231 .• 1.709 5.994 +• .630 23.513 •• 3.039KNECT .649 • .099 4.139 . 1.016 8.017 •. 1.150 54.692 •• 9.689 8.485 •• 1.154 33.205 •• 5.170MTFF2 .190 • .059 1.755 +• .573 .025 •• .015 .168 •- .107 .215 •• .061 .843 •- .246DUSTO 1.851 •• .160 17.086 •- 2.355 6.590 + .863 44.961 •- 7.519 8.442 •- .878 33.113 •- 4.249CONCO .317 - .090 2.926 .- .888 .087 .• .020 .596 •- .150 .404 • .092 1.586 • .381
CAL.C.MASS 7.595 . .609 70.091 .- 9.385 ¶5.925 •- .871 108.648+- 12.766 23.52D + 1.063 92.260 •. .090KEASJ4ASS 10.836 •- 1.162 ¶4.658 •- 1.526 23.493 • 1.916

048 SOURCE CONTRIBUTION SU84ARY ‘

REJLTS FOR 048 SITE: CR 679 678 YEAR: 86 DATE: 1218SAMPLENC DURATION: 24 MRS. WITH START HOJR: 24
SQJRCE FINE COARSE TOTAL

1.10/143 UG!143 X UGi’143 Z5095 4.027 +- .547 34.470 • 5.938 .000 •- .000 .000 + .000 4.027 + .547 8.580 1.352GYPSU .332 +- .091 2.842 + .831 1.424 4- .481 4.040 •- 1.624 1.756 .- .490 3.742 •- 1.085NECT .000 +- .000 .000 •• .000 2.778 + 1.473 7.879 .- 4.254 2.778.- 1.473 5.918 .- 3.175TFfl .146 •• .043 1.253 •- .392 .000 •. .000 .000 •• .000 .146 +- .0.63 .312 +• .0952NCD3 .262 •- .062 2.241 •• .585 .201 •- .035 .569 +• .116 .462 .• .072 .985 •- .172DUSTO 5.374 +- .348 46.000 4- 5.710 34.282 • 2.475 97.266 +. 12.036 39.655 • 2.500 84.491+8.604
CALC.MASS 10.141 •• .635 86.807 .- 10.683 38.684 • 2.272 109.734 .- 12.775 48.825 .• 2.359 104.028 •- .042MEAS.MASS 11.682 •- 1.238 35.253 •- 3.544 46.935 • 3.754



CMI SOURCE CONTRIBUTION SUMMARY ‘‘

RESULTS FOR CMI SITE: ND 687 686 YEAR: 86 DATE: 1224

SAMPLING DURATION: 24 HRS. WITH START HOUR: 24

SOURCE FINE COARSE TOTAL

UG/M3 X UG/P13 UG/M3

5095 5.068 • .671 38.704 .- 6.532 .000 .. .000 .000 +• .000 5.068 +• .671 11.158 ‘ 1.713

GYPSU .487 •- .090 3.719 .- .787 1.615 • .403 4.998 •• 1.343 2.102 +• .412 4.629 • .977

KNECT .000 .- .000 .000 • .000 24.238 •- 3.246 74.985 +. 12.560 24.238 .• 3.246 53.367 • 8.262

2Nc03 .665 .• .049 3.553 •• .528 .179 .- .032 .553 +. .113 .644 . .058 1.418 4. .16c

DUSTO 2.526 + .173 19.290 + 2.413 6.071 .- 1.762 18.782 • 5.770 8.597 + 1.771 18.928 • 4.167

CALC.MASS 8.545 .• .689 65.265 •• 8.621 32.103 .• 2.037 99.318 • 11.816 40.649 • 2.151 89.501 • .052

MEAS.MASS 13.093 •• 1.370 32.324 .• 3.253 45.417 •• 3.530

RESULTS FOR D(B SITE: OR 689 688 YEAR: 86 DATE: 1224

SAMPLING DURATION: 24 HRS. WITH START HOUR: 26

SOURCE FINE COARSE TOTAL

RESULTS FOR CMI SITE: OR 701 700 YEAR: 86 DATE: 1228

SAMPLING DURATiON: 24 HRS. WITH START HOUR: 21.

SOURCE FINE COARSE TOTAL

UG/143 X UG,’M3 UG/M3

5095 5.168 .- .657 46.630 •. 7.765 .000 .• .000 .000 .- .000 5.168 • .657 4.713 + .736

GYPSU .225 •. .053 2.027 .• .522 2.145 • .706 2.176 + .748 2.370 •• .708 2.161 • .674

SSFF1 .000 . .000 .000 .- .000 .422 • .065 .429 4 .079 .422 4 .065 .385 + .069

MTFF1 .861 i. .077 7.764 • 1.083 .000 + .000 .000 + .000 .861 .- .077 .785 4 .100

DUSTO 2.119 •- .152 19.117 . 2.458 88.847 .- 5.833 90.124 • 10.788 90.966 • 5.835 82.948 # 9.209

CALC.MASS 8.372 •. .675 75.538 •. 10.110 91.415 + 5.575 92.729 • 10.868 99.787 • 5.615 90.991 4 .023

MEAS.MASS 11.083 •• 1.186 98.583 • 9.867 109.667 + 9.938

ONE SOURCE CONTRIBUTION SUMMARY

UG/M3
5095 5.080 .•

GYPSU .000 •
TRANS 1.507 •
2wc03 .256 +.

COMPR .000 4.

DUSTO 3.367 •

CALC.MASS 10.211 ••

MEAS.MASS 13.394 .

.11
IJG/M3 UG/M3

.657 37.932 • 6.303 .000 .- .000 .000 . .000 5.080 •• .657 11.811 •

.000 .000 • .000 1.572 + .327 5.307 •• 1.226 V 1.572 . .327 3.656 •

.517 11.255 • 4.037 .000 • .000 .000 + .000 1.507 • .517 3.505 ••

.052 1.912 •- .435 .135 • .064 .457 • .157 .391 • .068 .910 +

.000 .000 • .000 .426 + .289 1.438 • .987 .426 • .289 .990

.225 25.142 + 3.117 28.224 • 1.893 95.280 • 11.536 31.591 • 1.907 73.441

.775 76.241 4.. 9.844 ;O.357 4. 1.797 102.481 4 11.979 40.568 4.- 1.957 94.311 .

1.399 29.622 . 2.986 43.016 + 3.297

m CMI SOURCE CONTRIBUTION SUMMARY ‘

1 .775
.810

1.232
.173
76

7.165

.045



0MB SJRE CONTRIBLJT iON SiJMAR’

RESULTS FOR CN8 SITE: CR 703 702 TEAR: 86 DAlE: 1229
SAMPLiNG DURATION: 26 HRS. WITH START HWR: 24

SJRCE FINE COARSE TOTAL

UG/N3 UG/K3 X UG/M35095 5.021 • .674 35.072 •• 5.961 .000 •• .000 .000 .• .000 5.021 +• .676 2.130 ..CAD .000 .• .000 .000 . .000 3.866 .- .969 1.747 # .471 3.866 +• .969 1.641 -CYPSU .377 • .094 2.633 . .711 .000 . .000 .000 •• .000 .377 +• .094 .160 4COMPR .000 • .000 .000 #• .000 2.779 4. .477 1.255 4 .249 2.779 + .477 1.179 •-DUSTO 5.049 .- .329 35.268 ‘ 4.335 174.284 . ¶1.344 78.738 •- 9.399 179.333 4- 11.349 76.097CONCO 1.097 . .105 7.666 .- 1.087 .000 .4.. .000 .000 • .000 1.097 #- .105 .466 4.

CALC.MASS 11.544 .- .746 80.639 . 9.889 180.930 .- 11.082 81.740 •- 9.590 192.474 +• 11.107 81.6Th •MEAS.HASS 14.316 •- 1.492 221.348 +- 22.168 235.663 .- 22.198

RESULTS FOR CMB SITE: HO 715 714 YEAR: 87 DATE: 0104SAMPLING DURATION: 24 HRS. WITH START HWR: 24

SWRCE FINE COARSE TOTAL

RESULTS FOR OS SITE: MD 751 750 YEAR: 87 DATE: 0107SAMPLING DURATION; 24 HRS. WITH START HWR: 24
SOJRCE FINE COARSE

UGFX3 X UO,’H3 X UGfK35095 3.858 .• .576 33.729 .- 6.182 .000 •- .000 .000 .• .000 3.858 .• .576 11.311 •. 1.897GYPSU .000 . .000 .000 .- .000 1.684 .- .353 7.428 4- 1.729 1.684 . •353 4937 •. 1.100TRANS 1.454 .• .520 12.711 + 4.745 .000 •- .000 .000 +- .000 1.454 •- .520 4.263 *- 1.560NECT .339 .- .119 2.965 .- 1.091 7.608 .• 1.638 33.562 . 7.989 7.967.• 1.642 23.301 .. 5133SSFFZ .251 .- .043 2.190 .- .442 .170 .- .026 .751 . .139 .421 .- .050 1.236 •- .175CHORM .716 •- .237 6.263 •- 2.178 .000 .- .000 .000 •- .000 .716 . .237 2.100 •. .714DUSTO 2.904 .- .272 25.390 .- 3.596 10.812 .- 1.268 47.695 i. 7.399 13.716 . 1.297 40.215 •• 4.886
CALC.MASS 9.522 •• .713 83.268 • ;o.ais 20.274 4- 1.115 89.435 . 1O.3 297% : 1.323 87.360+- .043MEAS.MASS 11.438 . 1.215 22.669 .- 2.302 34.107 .- 2.603

34c
439

.043

.231
8.635

.063

.016

‘ ONE SQJRCE CONTRIBUTION SIJIMARY

UG/M3
5095 4.629 ..

GYPSU .000 4.

KNECT 1.167 .-

SSFF1 .494 4.

SSFFZ .000 •-

2NCD3 .456 •

DUSTO 5.884 4.

CALC.I4ASS 12.630 .-

MEAS.NASS 13.619 4..

1.461
1.050
4.633

.246

.072

.376
6.371

067

UGIN3 UG/N3.602 33.985 i” 5.673 .000 • .000 .000 4” .000 4.629 .• .602 9.634 ••.000 .000 4” .000 1.945 .• .681 5.651 4 1.509 1.945 4- .481 4.049 •-.268 8.572 .- 2.160 8.833 4.. 2.067 25.658 .- 6.538 10.000 4- 2.055 20.815 •‘.112 3.624 4” .905 .OOD •- .000 .000 •. .000 .494 • .112 1.027 4”.000 .000 .- .000 .176 •- .032 .510 4. .106 .176 + .032 .365 •-.177 3.350 •• 1.347 .000 •- .000 .000 •- .000 .456 + .177 .950 .-.662 43.207 “- 5.653 22.818.- 2.034 66.280 4” 8.917 28.702 + 2.085 59.740 .•

.723 92.739 . 11.067 33.772 4- 1.855 98.098 .- 11.260 46.402 4- 1.991 96.579 4.1.426 34.426 .- 3.470 48.045 + 3.751

ee DIE SaJRCE CONTRIBUTION SIJI4ARY ‘

TOTAL



048 SOURCE CONTRIBUTION SUMMARY ••

RESULTS FOR 048 SITE: OR 755 754 YEAR: 87 DATE: 01D7
SAMPLING DURATION: 24 MRS. WITH START HOUR: 24

SOURCE FTNE COARSE TOTAL.

UG/M3 X UG/N3 UG/M3

5095 3.398 .• .446 34.598 .- 5.889 .000 .. .000 .000 . .000 3.398 .446 5.462 • .85

GYPSU .110 .• .039 1.123 •. .413 1.384 .• .381 2.661 •. .774 1.494 •• .383 2.401 . .650

TRANS .796 .. .348 8.104 .• 3.666 .000 .• .000 .000 4.. .000 .796 .• .348 1.279 ‘ .569

SSFF2 .209 . .026 2.126 • .354 .000 •. .000 .000 •- .000 .209 . .026 .336 • .05

SLPR2 .000 . .000 .000 . .000 .064 • .012 .121 .- .026 .064 + .012 .102 • .02

CHORM .000 • .000 .000 +• .000 .206 + .134 .394 .- .259 .206 +- .136 .332 •• .218

DUSTO 2.047 . .166 20.843 + 2.708 43.289 .• 2.871 82.623 + 9.928 45.336 .• 2.875 72.870 •• 7.792

CALC.1445S 6.560 .• .535 66.794 .• 9.063 4.4.942 • 2.740 85.779 • 10.061 51.502 . 2.792 82.782 •

MEAS.MASS 9.821 + 1.066 52.393 .• 5.249 62.214 •. 5.356

048 SOURCE CONTRIBUTION SUMMARY “

RESULTS FOR 048 SITE: HO 761 760 YEAR: 87 DATE: 0111

SAMPLING DURATION: 24 MRS. WITH START HOUR: 26

SOURCE FINE COARSE TOTAL

UG/M3 X UG/M3 X UG/M3

5095 1.711 .- .254 27.659 .. 5.296 .000 .- .000 .000 + .000 1.711 . .254 4.980 • .855

GYPSU .261 .- .051 4.223 +- .966 2.532 • .349 8.990 .• 1.535 2.793 • .352 8.132 •• 1.24’ ‘

SLPR# .000 4.. .000 .000 .- .000 .035 .- .007 .124 .- .028 .035 .• .007 .102 •. .02:

SLPRZ .328 • .033 5.311 .• .838 .000 .• .000 .000 •- .000 .328 ‘ .033 .956 •- . 12,

OUSTO .499 4.- .111 24.241 • 3.432 19.002 •- 1.267 67.465 •. 8.163 20.501 .. 1.271 59.583 .. 5.303

CALC.MASS 3.800 .• .275 61.434 . 8.636 21.569 •• 1.251 76.579 • 8.917 25.368 .- 1.280 73.852 .D5’

MEAS.MASS 6.185 .- .746 28.166 .- 2.844 34.350 • 2.940

• CMB SOURCE CONTRIBUTION SUMMARY ***

RESULTS FOR 043 SITE: OR 763 762 YEAR: 87 DAT!: 0111

SAMPLING DURAtION: 24 MRS. WITH START HOUR: 24

SOURCE FINE COARSE TOTAL

UG/M3 UG/43 X UG/K3

5095 2.026 .- .282 29.949 •- 5.649 .000 +- .000 .000 •• .000 2.026 .- .282 1.598 +- .270

KNECT .326 •- .081 4.814 •. 1.322 .000 .- .000 .000 •- .000 .326 .- .081 .257 • .061

CU OR .000 •. .ooo .000 #. .000 31.969 .• 7.261 26.639 .- 6.612 31.969 •- 7.261 25.218 • 6.201 .1

2N1 .935.- .099 13.821 .- 2.179 .000.- .000 .000.- .000 .935.- .099 .738. .105

SLPRZ .000 •- .000 .000 .- .000 .077 .- .014 .064 .- .013 .077 •- .014 .061 .- .013

DUSTO 1.907 .- .160 28.193 •- 4.055 48.156 . 6.833 40.128 .- 6.968 50.064 • 6.835 39.691 •• 6.567

CALC.MASS 5.194 •- .328 76.777 .- 10.206 80.203 . 6.200 66.831 • 7.550 85.397 •• 4.213 67.362 . .023

M!AS.MASS 6.765 •- .791 120.008 .• 12.013 126.773 •- 12.039



CM SJRCE CDh7RSJ11Ck SiJMMAR

RESULTS FOR QIB SITE: CR 767 768 YEAR: 87 DATE 0112SAMPLING DURATION: 24 MRS. WITH START HQJR: 24
SOURCE FINE COARSE TOTAL

UG/W.3 UG/M3 Z UG/M35095 2.656 •• .337 15.581 • 2.677 .DDO +. .ODD .000 +• .000 2.456 • .337 2.210 - .359
CAO .000 +• .000 .000 • .000 .632 +- .193 .663 .. .213 .632 • .193 .569 •• .18
Cli OR .000 •- .000 .000 .• .000 37.075 •• 6.879 38.882 +• 8.196 37.075 •• 6.879 33.367 6.839
SSFT2 .000 • .000 .000 .• .000 .208 #• .037 .218 •• .045 .208 • .037 .187 •• .037
211CD2 .720 . .071 .565 . .652 .000 •• .000 .000 .- .000 .720 4.. .071 .648 • .085
DUSIO 4.601 . .315 29.193 •- 3.620 27.070 .- 6.541 28.389 •• 7.624 31.671 • 6.549 28.503 6.395CALC:K#SS ;:776+ .457 49.339 •. 5.866 64.985 + 3.544 68.151 4 7.766 72.762 +• 3.573 65.483 .- .024
MEAS.MASS 15.761 •. 1.629 95.355 #• 9.540 111.116 .• 9.679

ONB SOURCE CONTRIBUTION SL.ARY

RESULTS FOR CHE SITE: ND 783 784 YEAR: 87 DATE: 0127SAMPLING DURATION: 26 MRS. WITH START HOUR: 24
SOURCE FINE COARSE . TOTAL

UG/M3 X UG/M3 X UG/1k35095 1.249 • .453 11.657 • 4.408 .000 . .000 .000 4 .000 1.249 + .453 2.195 • .817
GYPSU 1.501 ‘ .252 14.012 . 2.789 5.405 .• 1.116 11.705 ‘ 2.687 6.906 #. 1.164 12.139 . 2.254
KNECT .000 .• .000 .000 •. .000 28.893 • 4.557 62.566 #• ¶1.701 28.893 . 4.557 50.783 .• 9.076
2Nt02 .674 .- .064 4.420 . .761 .000 •. .000 .000 4 .000 .474 . .064 .832 . .132
2NC03 .000 .• .000 .000 .• .000 .164 •- .035 .313 +• .082 .14.4 •. .035 .254 • .065
CHORM .781 e .234 7.291 . 2.322 1.137 • .309 2.463 •- .713 1.919 + .388 3.372 .73B
DUSTO 4.137 .• .313 38.612 #• 5.070 ¶3.743 •. 2.641 29.760 • 6.454 17.880 + 2.660 31.427 4 5.369CALC.MASS 8.142 .• .482 75.992 . 9.315 49.322 . 2.894 106.805 +- 12.629 57.464 •• 2.934 1D1.003.• .03&
145ASJ4ASS ¶0.714 •. 1.150 46.179 .• 4.640 56.894 + 4.781

04.8 SOURCE CONTRIBUTION SLARY

RESULTS FOR 048 SITE: CR 780 779 YEAR: 87 DATE: 0127SAMPLING DURATION: 24 MRS. WiTH START HOUR: 24
SOURCE FINE COARSE TOTAL

UG/H3 UGfl43 UGFM35095 2.818 .- .387 31.067 . 5.469 .000 +- .000 .D00 •- .000 2.818 4 .387 8.823 1.398
GYPSU .000 • .000 .000 .- .000 1.680 + .521 7.348 e- 2.397 1.680 •• .521 5.261 •. 1.683
KNECT 1.085 •• .211 11.958 e- 2.672 3.758 e- 1.414 16.432 4. 6.404 4.843 + 1.430 15.162 • 4.634
2NCD3 .000 4. .000 .0004- .000 .173 .- .039 .758 4. .187 73 .. .039 .543 + .130
SLPR2 .704 .. .068 7.763 .. 1.138 .000 . .000 .000 •- .000 .704 • .068 2.205 .• .275
CHORM .000 • .000 .000 . .000 1.012 • .206 4.426 4. 1.006 1.012 • .206 3.169 . .691
DUSTO 3.153 •- .289 34.754 • 4.983 ¶57 .. 1.303 68.593 4 9.007 18.840 4 1.335 58.982 •- 6.271CALC.MASS 7.760 + .462 85.542 .- 10.721 .311 .. 1.180 97.557 . 11.181 30.071 .- 1.267 94.14;.- .108
MEAS.MASS 9.072 •- 1.000 22.869 .- 2.326 31.941 ‘ 2.532



.

C148 SOURCE CONTRIBUTION SUMMARY ‘
-w

RESULTS FOR ONE SITE: MD 785 786 YEAR: 87 DATE: 0128
SAMPLING DURATION: 24 MRS. WITH START HOUR: 26

SOURCE FINE COARSE TOTAL

UG/M3 Z UG/M3 UG/M3 X
5095 5.610 .• .973 29.995 .- 6.045 .000 .• .000 .000 •- .000 5.610 .- .973 7.193 +- 1.374
GYPSU 2.270 •- .367 12.139 .- 2.324 5.319 •- 1.044 8.971 .- 1.977 7.589 .. 1.106 9.731 • 1.61’
KNECT .000 .- .000 .000 •• .000 66.817 .• 6.141 78.966 •- 13.041 46.817 .- 6.141 60.029 + 9.22,
SSFF1 .696 •- .234 3.723 •- 1.310 .000 .• .000 .000 .- .000 .696 •- .234 .893 •- 3’
MTFF1 .318 +- .194 1.699 •• 1.050 .000 .- .000 .000 +- .000 .318 .- .196 .407 • 250
SSFF2 .000 .• .000 .000 •- .000 .648 .- .097 1.094 .• .197 .648 .- .097 .831 • .141
ZNcD3 1.161 .- .364 6.208 +- 2.047 .000 .. .000 .000 •- .000 1.161 •- .364 1.489 •• .48.
DUSTO 4.483 .- .308 23.970 •. 2.962 9.706 .- 3.180 16.371 .. 5.609 14.189. 3.196 18.194 •• 434,

CALC.MASS 14.538 .- 1.006 77.734 •• 9.621 62.490 •- 3.960 105.402 .- 12.691 77.028 .- 4.066 98.767 •• .091
MEAS.MASS 18.702 •- 1.919 59.287 .. 5.949 T7.990 •- 6.251

C)45 SOURCE CONTRIBUTION SU4ARY ‘

RESULTS FOR ONE SITE: CR 781 782 YEAR: 87 DATE: 0128
SAMPLING DURATION: 24 MRS. WITH START HOUR: 24

SG.JRCE FINE COARSE TOTAL

UG/M3 UG/M3 UG/P13

5095 5.973 •- 1.007 28.990 .- 5.713 .000 .- .000 .000 .- .000 5.973 •- 1.007 7.204 • 1.34?

GYPSU .987 .- .203 4.793 .- 1.101 4.257 .- 1.007 6.832 +- 1.756 5.244 •. 1.027 6.325 .• 1.337

KNECT .000 .• .000 .000 .- .000 8.467 .- 3.280 13.588 •. 5.438 8.467 3.280 10.212 •- 4.039

SSFFZ .000+ .000 .000+- .000 .615.- .089 .987.- .174 .615.- .089 .742. .12?

2NC02 1.492 .- .176 7.244 .- 1.132 .000 •- .000 .000 +- .000 1.492 .• .176 1.800 +- .25’;

CHORI4 1.282 .- .483 6.221 + 2.427 .000 ... .000 .000 .- .000 1.282 •- .1.83 1.546 .- .59

DUSTO 7.678 .- .577 37.263 .- 4.726 47.841 e. 3.852 76.781 .• 9.878 55.519 .- 3.895 66.961 .• 7.103

CALC MASS 17 413 • 1 092 84 512 • 10 127 61 180 • 3 691 98 188 • 11 334 78 593 • 3 658 94 790 • 06

MEAS.MASS 20.604 .- 2.104 62.309 •. 6.252 82.913 • 6.597

ONE SOURCE CONTRIBUTION SUMMARY ‘

RESULTS FOR CMB SITE: MD 791 792 YEAR: 87 DATE: 0130
SAMPLING DURATION: 24 MRS. WITH START HOUR: 24

SOURCE FINE COARSE TOTAL

UG/M3 X UG/M3 1.10/113

5095 1.592 .. .352 14.404 •- 3.590 .000 •- .000 .000 •- 000 1.592 •- .352 2.225 •- .529

GYPSU .896 .. .173 8.217.- 1.817 3.442 .- .846 5.677 •- 1.507 4.338 •- .866 6.064 •- 1.317

KNECT .000 •- .000 .000 .• .000 12.140 +- 3.297 20.022 .- 5.796 12.140 •- 3.297 16.971 .- 4.83?

SSFF2 .000.- .000 .000.- .000 .444.- .066 .732 .- .132 .444 •- .066 .620 •- .10?

ZNCDZ .772 .- .075 7.083 .- 1.025 .000 •- .000 .000 •- .000 .772 •- .075 1.079 .- .141

DUSTO 5.951 •- .408 54.600 .• 6.926 43.805 .- 3.630 72.244 .- 9.397 49.755 • 3.653 69.556 •- 7.893

CALCMASS 9.210 .- .511 84.504 +- 10.166 59.831 •- 3.317 98.675 .- 11.305 69.041 +- 3.356 96.516 •- .043

MEAS.MASS 10.899 •- 1164 60.634 •- 6.080 71.533 .- 6.190



C1B SOJRE CD.TRISTO. SU4HAR’Y

RESULTS FOR C4B SITE: DR 787 788 YEAR: 57 DATE: 0130SAMPLIND DURATION: 24 HRS. WITH START HOUR: 24
SOURCE FINE COARSE TOTAL

U01M3 IJG/M35095 1.851 •• .603 18.285 • 4.440 .000 . .000 .000 +- .000 1.851 . .403 1.440 “ .340GYPSU .511 •• .120 5.068 • 1.308 4.364 •- 1.093 3.686 •. .994 4.875 •• 1.100 3.793 .925SSFF2 .000 • .000 .000 .• .000 .220 •• .146 .186 •• .125 .220 . .146 .172 .• •115ZNCD2 .976 . .126 9.642 .• 1.624 .000 .• .000 .000 .- .000 .976 • .126 .759 •- .121COMPR .875 • .568 8.642 e• 5.687 3.844 *• 1.051 3.247 +- .946 4.719 . 1.195 3.672 • .990DIJSTO 4.828 . .458 47.688 .- 6.856 101 .210 .. 6.809 85.685 + 10.307 106.038 . 6.824 82.505 . 9.302
CALC.MASS 9.041 •- .489 89.304 +. 10.782 109.639 ÷. 6.499 92.604 •• 10.770 118.679 +• 6.517 92.344 . .034MEAS.MASS 10.123 • 1.093 118.395 .- 11.847 128.519 + 11.897
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APPDIX C

EL1EENTAL cXr,1PosITIa SOUI2E PROFILES





srce part. revsion
code size date source description

YLT T2/2578u SI3GE ir2Eo-E: arr rr1r-.----— ur,r i

reference
author dat

PERCENT COMPOSI1IONSPECIES FINE COARSE TOTAL

Al .0971 + .1392 1.0629 +- .5940 .1550 +- . 1356Si .2627 - .1521 14476 *- .4668 .3338 ÷ .1457P .0255 +- .0315 .0866 +- .0906 .0292 +- .0301S 11.8576 +- 1.0710 10.7577 +- 3.2266 11.7916 +- 1.0252Cl .1444 +- .1219 1.0562 +- .6291 .1991 +- .1206
K .1490 + .0676 .1650 +- . 1271 .1500 +- .0640Ca .6086 +- .1722 .9783 +- .2628 .6308 #- .1627Ti .0453 +- .0155 .1284 ÷- .0653 .0503 +- .0151V .5192 +- .1456 .3813 +- .1052 .5109 +- .1370Cr .0504 +- .0243 .1638 +- .0606 .0572 +- .0231
Mn .0174 +- .0072 .1067 + .0634 ‘ .0228 4- .0078Fe 1.2672 +- .6745 1.2535 +- .6002 1.2664 +- . 6351Ni 1.1149 +- .4246 .7280 +- .1105 1.0917 +- .3992Cu .0071 +- .0067 .0211 +- .0344 .0079 +- .0066Zn .0998 +- .0302 .0502 +- .0389 .0968 +- .0285
Ga .0045 +- .0042 .0066 +- .0105 .0046 +- .0040As .0249 +- .0076 .0190 +- . 0290 .0245 +- . 0074Se .0022 +- .0023 .0343 +- .0313 .0041 +- .0029Br .0013 +- .0019 .0525 +- .0577 .0044 +- .0039Rb .0000 ÷- .0029 .0279 +- .0503 .0017 t- .0041
Sr .0005 +- .0015 .0212 +- .0411 .0017 +- . 0028Y .0000 +- .0045 .0293 +- .0567 .0018 + .0054Zr .0062 +- .0133 .0056 + .0206 .0062 +- .0126Mo .0002 +- .0007 .0000 +- . 1798 .0002 +- .0108Pd .0014 +- .0054 .0962 +- .1446 .0071 4- .0101
A .0054 +- .0071 .2182 +- .2470 .0182 +- .0163Cci .0017 +- .0029 .2265 +- .1932 .0152 +- . 0119In .0026 4- .0051 .2926 +- .2626 .0200 +- .0165Sn .0001 +- .0005 .2178 +- .3256 0132 4- .0195Sb .0019 +- .0069 .5983 +- .7701 .0377 +- .0467
Ba .0000 +- . 1341 .9964 +- 1.4486 .0595 +- . 1531La .0000 4- .2443 1.7284 -i-- 2.6599 .1037 +- .2797Hg .0001 +- .0002 .0194

- .0176 .0013 +- .0011P .0319 +- .0143 .1362 ÷- .1643 .0382 +- .0167OC 5.0000 +- 2.5000 44.0000 4-16.5000 7.300.0 i- 2.6000
EC 12.8000 +- 9.3000 18.7000 4-15.0000 13.2000 +- 8.8000

Sum 34.1511 85.8137 37.2571



srce part revs ion
code size date source description

53Zl5 FT UT/U4/S I StDa ego

teferenc e
author date

ri 017E 7

SPECIES
PERCENT

F I!E
C 0 H P 0 S
COARSE

i r I 0 N
TOTAL

Na .3110 +- .0790 .1850 +- .0500
Hg .7110 +- .1610 .3870 +- .0870
Al .5750 +- .1540 .3020 +- .0820
SI. .4090 +- .0860 .2370 +- .0540
P .0780 + .1400 .0400 ÷- . 3160

S 3.3140 +- .5930 2.0770 ÷- .5680
Cl 1.4910 +-- .3790 1.5560 +- . 6510
K .0640 ÷- .0220 .0340 +- one
Ca .7860 +- .1650 .4380 +- .0900
Ti .0090 +- .0060 .0140 +- .0130

V .0030 +- .0030 .0010 +- .0020
Cr .0000 +- .0030 .0000 +- .0020
Hn .0170 4- .0070 .0090 +.- .0040
Fe .6930 4- .2630 .3630 +- .1420
Ni .0080 ÷- .0040 .0040 +- .0020

Cu .0940 ±- .0490 .0480 +- .0240
Zn .4470 +- .1340 .7220 +- .1010
Se .0010 +- .0010 .0000 +- .0010
Br .5780 + .1960 .3660 +- . 1230
Sr .0060 +- .0040 .0080 +- . 0050

Cd .0170 +- .0100 .0090 +- .0050
Sb .0100 +- .0460 .0060 +- .0250
Ba .0790 +- .0480 .0420 +- .0260
Pb 2.3410 ÷- .6460 1.4630 ÷ .4030
CC 48.7400 +- 7.2290 53.8310 +-10.3070

EC 29.6900 +- 4.0930 28.7750 -i-- 6.6110
S04 9.9280 ÷- 1.7790 6.2240 +- 1.7050

Sum *****-.* 97 . 1410



SPECIES
PERCE

FINE
NT COMPOS

COARSE
IT ION

TOTAL

F
srce part revsion
code size date source description

5T63 FtT O./277E7 kiWDEN 1 CAION DRIVE ROAD D DET -Wf.ST

reference
author date

UZ7E7

Al 9.4917 +- .9492 7.4449 +- .3748 7.3858 +- .6710
Si 27.1881 +- 2.7188 23.0097 +- 1.1512 22.6655 -+- 2.0720
P .1475 +- .0302 .1035 +- .0211 .1039 +- .0190
S .8415 +- .0841 .7700 +- .0467 .7533 +- .0693
Ci .1740 +. .0202 .1378 +- .0109 .1366 +- .0126

K 1.3895 +- .1390 1.5367 +- .0789 1.4816 +- .1381
Ca 3.9496 +- .3950 4.3913 +- .2211 4.2323 +- .3966
Ti .3002 +- .0300 .3544 +- .0216 .3402 +- .0318
V .0239 +- .0049 .0178 +- . 0060 .0177 +- .0054
Cr .0178 +- .0024 .0201 +- . 0016 .0194 +- .0018

Mn .0880 +- .0088 .0899 ±- .0049 .0872 +- .0081
Fe 3.6790 +- .3679 4.1690 +- .2104 4.0128 +- .3766
Ni .0178 +- .0024 .0153 +- .0013 .0150 +- .0014
Cu .7095 -I-- .0709 .8341 4- .0423 .8008 +- .0749
Zn .0888 +- .0089 .1031 +- .0070 .0990 +- .0093

Ga .0027 +- .0015 .0034 +- . 0007 .0033 +- .0007
As .0177 +- .0081 .0145 +- .0063 .0144 +- .0057
Se .0038 +- .0011 .0016 +- . 0004 .0017 +- . 0004
Er .0040 +- .0013 .0055 +- .0006 .0052 +- .0006
Rb .0106 +. .0019 .0119 +- .0009 .0114 +- . 0011

Sr .0348 4- .0035 .0428 +- .0024 .0410 +- .0038
Y .0118 ÷- .0028 .0065 +- .0010 .0068 +- .0010
Zr .0250 +- .0135 .0092 4- .0045 .0102 +- .0042
Mo .0000 +- .0078 .0000 +- .0028 .0000 +- .0026
Pd .0076 +- .0078 .0014 +- .0022 .0018 +- . 0021

Ag .0062 +- .0105 .0000 +- .0034 .0005 +- .0031ca .0112 +- .0137 .0000 #- .0043 .0008 +- .0060
In .0259 ±- .0174 .0098 +- .0050 .0107 +- . 0047
Sn .0041 +- . 0201 .0000 +- .0060. .0003 +- .0056
Sb .0000 +- .0432 .0050 +- .0127 .0044 +- . 011%

Ba .0445 +- .0839 .0000 +- .0258 .0036 +- . 0240
La .0484 +- .1523 .0443 +- .0431 .0434 +- . 0403
Hg .0000 +- .0012 .0007 4-- .0005 .0006 +- . 000’
P .1148 +- .0115 .1065 -t-- .0061 .1041 -i-- .0096

Sum 48.4798 43.2607 42.4151



srce part revsion
code size date source description

53U iur tJ37ZT7B7 fly irffz iThIu

refer eric
author date

U’27E7

PERCENT COMPOSITiON
SPECIES FINE COARSE TOTAL

Al 9.6666 +- .9664 6.1541 ÷- .6154 6.3756 +- .5798
Si 27.8355 +- 2.7836 19.7096 +- 1.9710 20.2225 4- 1.85&9
P .1547 1-- .0318 .0885 +- .0183 .0927 + .0172
S .6754 +- .0675 .6185 +- .0619 .6221 ÷- .0581
C). .184 +- .0205 .1408 +- .0141 .1438 +- .0133

K 1.4240 +- .1624 1.4463 +- . 1446 1.6449 +- . 1358
Ca 5.6454 +- .5645 5.8842 +- .5884 5.8692 +- .5526
Ti .3404 ±- .0340 .3959 +- .0396 .3924 +- .0372
V .O301 +- .0054 .0166 +- .0056 .0174 +- .0053
Cr .0207 +- .0025 .0216 +- .0022 .0216

. .0020

Mn .0941 +• .0094 .0931 +- .0093 .0932 +- .0087
Fe 4.4413 +- .4441 4.5499 +- .4550 45430 +- .4272
Ni .0152 ÷- .0022 .0116 - .0012 .0118 +- .0011
Cu 1.5496 +- .1549 1.2270 +- .1227 1.2473 +- . 1154
21 .0930 ÷- .010 .OilO +- .0072 .0724 .0068

Ga .0047 +- .0015 .0041 - .0006 .0061. +- .0006
As .0122 +- .0090 .0162 +- .0048 .0159 +- . 0066
Se .0011 4- .0009 .0016 +- .0003 .0015 +- .0003
Br .0048 +- .0013 .0032 +- .0004 .0033 +- .0004
Rb .0109 i- .0019 .0104 -+- .0010 .0104 ÷- .0010

Sr .0340 +- .0034 .0399 +- .0040 .0395 +- .0037
Y .0076 ÷- .0025 .0069 +- .0009 .0070 +- .O0)8
Zr .0000 +- .0125 .0144 +- .0039 .0135 +- .0038
Mo .0000 +- .0069 .0112 +- .0024 .0105 +- .0023
Pd .0000 +- .0079 .0021 +- .0018 .0020 +- .OO1E

Ag .0144 +- .0101 .0000 +- .0025 .0009 +. .0025
Ci .0058 +- .0124 .0000 -F- .0034 .0004 +. .0033
in .0166 ±- .0156 .0000 ÷- .0041 .0010 ÷- . 0U!O
Sn .0288 +- .0193 .0000 +- .0050 .0018 +- . 0049
Sb .0000 +. .0448 .0169 +- .0108 .0159 +- .0105

Ba .0000 +- .0752 .0000 ±- .0210 .0000 +- .0202
La .1205 +- . 1409 .0711 ±- .0357 .0742 +- ,03L6
H .0031 +- .0015 .0012 +- .0004 .0014 +- 00C4
P .1341 +- .0136 .0801 +- .0080 .0835 +- .0075

Sum 52.5711 40.7080 41.4567



srce part revsion
code size date source description

536 FCT U372//87 RYDEN #4

P ERC
SPECIES FINE

bKAV.L. KU.AJ) W JAIL.

E N T C 0 M P 0 S
COARSE

refere::ce
author date

U’ETi-WEST UZ/E7

IT ION
TOTAL

..

Al 7.0826 +- .7083 5.0094 ÷- .5009 5.1607 +- .1.6?3Si 19.8722 +- 1.9872 15.6098 +- 1.5610 15.9208 +- 1,4543P .0923 +- .0217 .0551 +- .0144 .0578 +- .0134S .7021 +- .0702 .6072 ÷- .0607 .6141 +- .0565
Cl .1869 +- .0205 .1984 +- .0198 .1975 +- .0185

K .7935 +- .0793 .8398 +- .0840 .8364 +- .0781Ca 12.9519 +- 1.2952 12.6729 +- 1.2673 12.6933 +- 1.1786
Ti .2459 +- .0246 .2629 +- .0263 .2616 +- .0244V .0229 +- .0044 .0197 +- .0033 .0199 +- .0030
Cr .0147 4- .0023 .0146 +- .0015 .0147 4- .0014

Mn .0886 *- .0089 .0778 4- .0078 .0786 +- .0072
Fe 3.0955 +- .3096 3.1089 +- .3109 3.1079 +- .2891
Ni .0079 +- .0018 .0086 +- .0009 .0086 ÷- .0008
Cu .7433 +- .0743 .6430 4’- .0643 .6503 4- .0598
Zn .0217 +- .0051 .0177 4- .0035 .0180 4-- .0033

Ga .0041 4- .0013 .0030 +- .0005 .0031 +- .0O0
As .0002 +- .0039 .0014 +- .0018 .0013 +- .0017
Se .0032 4- .0012 .0012 4-- .0003 .0014 +- .0003
Br .0033 4- .0014 .0023 +- .0004 .0024 +- .0004
Rb .0084 +- .0018 .0067 +- .0007 .0068 ÷- .0006

Sr .0279 -4’- .0028 .0331 4- .0033 .0327 +- .0031
Y .0093 +- .0028 .0065 +- .0009 .0067 +- .0008
Zr .0086 +- .0135 .0078 +- .0039 .0079 +- .0038
Mo .0000 -- .0074 .0000 -+- .0023 .0000 +- .0022
Pd .0127 +- .0083 .0000 +- .0023 .0009 +- .0022

Aa .0023 +- . 0105 .0000 +- . 0029 .0002 +- .0028
C .0037 ÷- .0137 .0000 +- .0038 .0003 +- .0037
In .0000 4- . 0182 .0047 +- .0044 .0044 +- .0043
Sn .0000 +- .0232 .0068 +- .0054 .0063 4- .0052
Sb .0000 +- .0442 .0226 +- .0124 .0210 4- .0119

Ba .0530 -- .0861 .0000 +- .0234 .0039 +- .0226
La .2549 +- .1610 .0701 +- .0402 .0835 +- .0391
H .0023 +- .0016 .0005 +- .0004 .0007 ±- .0004
P .0349 +- .0055 .0249 +- .0025 .0256 +- .0023

Sum 46.3510 39.3374 39.8491



srce part revsion
code size date scurce dscriptiott

5Th !tr tJ37277T7 Ufl tUpprTjrt l1rLrNu Ur:cE1— U278 7

reference
author

PERCENT COMPOS I
SPECIES FINE CO&SE

T I 0 II
TOTAL

1.0274
2. 332].

.0214
• 1771
.0092

1.1897
2.4463

.0483

.4624

.0168

.1+002

.0239

.0396

.0058

.0064

.0052
1.2572

.0013

.0218

.0022

• 9413
2.1340

.0199

.1664
0085

Al 11.8972 +- 10.2743 ±- 10,4165 +-
Si 24.4626 +- 23.3206 ± 23.4141 ÷-
P .2402 4- .1064 + .1186 +-
S 4.6238 +- 1.7706 +- 2.0253 +
Cl .1131 ÷- .0920 +- .0938 +-

K 4.0022 + 3.9318 .- .3932 3.9369 +-. .3597
Ca .2386 + .3100 +- .0310 .3035 +- .0283
T .3955 +- .4364 + .0436 .6326 +- .0399
V .0652 +- .0236 ÷- .0061 .0255 ÷- .0056
Cr .0436 +- .0264 +- .0026 .0279 +- .0024

Mn .0522 +- .0347 +- .0035 .0362 +- .0032
Fe 12.5718 +- 6.4233 +- .6423 6.9714 +- .5956
Ni .0084 ÷- .0051 +- .0006 .0054 +. .0005
Cu .2175 +- . 1232 +- .0123 .1316 +- .0114
Zn .0136 +- .0110 +— . 0011 . 0112 + . 0011

Ga .0029 +- .0008 .0028 +. .0004 .0028 +- .0006
As .0000 +- .0027 .0000 +- .0014 .0000 +- .0013
Se .0026 +- .0007 .0015 +- .0003 .0016 +- .0003
Br .0031 +- .0009 .0023 +- .0006 .0023 +- .0004
Rb .0245 +- .0025 .0251 + .0025 .0251 +- .0023

Sr .0407 +- .0041 .0255 +- .0026 .0269 +- .0024
Y .0100 +- .0019 .0101 +.. .0010 .0100 +- .0010
Zr .0000 +- .0086 .0086 +- .0037 .0078 +- .003&
Mo .0000 +- .0069 .0000 +- .0024 .0000 +- .0022
Pd .0066 +- .0049 .0030 +- .0020 .0033 +- .0018

Ag .0047 +- .0064 .0000 +- .0027 .0004 +- .0025
C .0140 +- .0086 .0000 +- .0036 .0013 +- .0033
In .0186 +- .0106 .0067 +- .0042 .0078 +- .0039
Sn .0168 +- .0127 .0000 +- .0051 .0015 +- .0968
Sb .0147 +- .0274 .0102 +- .0110 .0106 +- .0103

Ba .0986 +- .0527 .0000 +- .0220 .0088 4- .0206
La. .0252 +- .0926 .0659 +- .0371 .0622 +- .0348
N .0011 +- .0009 .0014 ±- .0005 .0014 +- .0004
P .0295 ÷- .0037 .0182 +- .0018 .0192 ÷- .0017

Swi 59.2192 47.0706 48 . 1435



srce part revsion
code size dare source description

5367 FCT 03/27/Wi HAYDEN 6 CDPPERURE

reference
author

EADiTE5T 02/b!

SPECIES
P ERC E

FINE
NT COMPOSI

COARSE
T I 0 N

TOTAL

Al 14.0086 +- 1.4008 9.1486 +- .9149 9.4233 +- .86(8
Si 32.2022 +- 3.2202 22.6468 +- 2.2647 23.1869 +- 2.1644
P .2329 +- .0472 .1069 +- .0215 .1140 +- .0205
S .8819 +- .0882 .6043 +- .0604 .6200 +- .0572
Cl .1375 +- .0198 .0994 +- .0099 .1016 - .0094

K 2.6352 ÷- .2635 2.5082 +- .2508 2.5154 ÷- .2371
Ca 1.2817 +- .1282 1.3017 +- .1302 1.3006 +- .1230
Ti .4866 4- .0685 .4944 +- . 0494 .4939 +- . 0467
V .0383 +- .0075 .0347 +- .0057 .0349 +- .0054
Cr .0466 +- .0047 .0283 +- .0028 .0294 +- .002.7

Mn .1282 +- .0128 .0913 +- .0097 .0990 +- .0092
Fe 8.3703 +- .8370 5,7617 4- .5762 5.9091 +- .5457
Ni .0191 +- .0028 .0122 4- .0012 .0126 +- .0012
Cu .9455 +- .0945 .9551 4- .0955 .9546 +- .0903
Zn .0947 4- .0094 .0145 +- .0049 .0190 +- .0047

Ga .0058 4- .0015 .0051 +- .0006 .0051 +- .0006
As .0037 +- .0044 .0002 +- .0016 .0004 +- .0016
Se .0048 +- .0014 .0029 +- .0004 .0030 +- .0004
Br .0082 +- .0017 .0028 4-- .0005 .0031 +- .0004
Rb .0208 +- .0025 .0202 +- .0020 .0202 +- .0019

Sr .0681 4-- .0068 .0354 +- .0035 .0372 +- .0D34
Y .0158 +- .0032 .0129 +- .0013 .0131 +- .0012
Zr .0000 4- .0147 .0068 +- .0043 .0064 +- .0041
Mo .0199 +- .0100 .0241 +- .0036 .0238 +- .0034
Pd .0000 +- .0097 .0000 +- .0024 .0000 -I-- .0023

Ag .0112 +- .0116 .0059 +- .0031 .0062 +- .0030
C .0038 +- .0144 .0000 +- .0045 .0002 -i-- .0043
In .0000 +- .0201 .0000 +- .0053 .0000 4- .0051
Sn .0197 +- .0223 .0000 +- .0061 .0011 +- .0059
Sb .0000 ÷- .0533 .0153 +- .0132 .0144 +- .0128

Ba .0000 +- .0886 .0000 +- .0247 .0000 +- .0239
La .0000 +- .1749 .0524 +- .0434 .0495 4- .0421
Hg .0045 +- .0020 .0012 +- .0005 .0014 +- .0005
Pb .0389 +- .0061 .0215 +- .0021 .0225 +- .0021

Sum 61.7325 44 . 0206 45.0217



srce part revsion
code size date

5] Tc

sourc€ dscripticri

Ui/Z1/b/ SLAL SKiN; IL.ASH FUNAC HDN

refercnce
autbcr

DUETTWEST

date

U37137

Ba
La
II
P

.0000 + .0090

.0000 ÷- .0163

.0000 +- .1171
21.1606 +- 2.1161

C 0 M P 0 S I
COARSE

.0000 4. .0541

.0000 +- .0998

.0000 +- .2423
11.5316 ÷- 1.9003

T I 0 N
TOTAL

.0000 ÷- .0096

.0000 4- .0175

.0000 +- .1O5
20.2542 + 1.9252

P E R C E N T
SPECIES FINE

.0000 +- .1204

.0000 +- .3475

.0000 +- .1168

.0000 +- 2.0188

.0000 +. .3119

.0000 +- 1.1869
3.9348 +.- .4663

.0000 +- .4568

.0000 +- 3.6242

.0000 +- .5609

Al
S.’,
P
S
Cl

Ca
Ti
V
Cr

Mn
Fe
Ni.
Cu
Zn

Ga
As
Se
Br
Rb

Sr
Y
Zr
Mo
Pd

A
C
In
Sn
Sb

.3983 .i

.0000 .-

.0000 ÷.‘

.0000 .f.

.0000 +-

.0155 +..

.9613 +-

.0000 +-

.2032 +-
25.4226 +-

.0000 +.
16.4966 +-

.0000 +-

.0000 +-

.0000 4--

.0044 +-

.0000 +-
.0000 +-
.3667 +..
.0000 4...

.0000 +-
2.1882 +-

.0734 +-

.6155 +-
1.3926 +-

.0797

.4418

.0096

.0038

.0197

.0017

.0961

.0748

.0203
2.5423

.1017
1.6497

.0980
1.3276

.0179

.0059

.0824

.0212

.0367

.0006

.0043
• 2198
.0095
.0625
.1768

.3353 +.

.0000 4-

.1032 +-

.3061 4.

.1492 4-

.0153 +-
6.4550 +-

.1997 +-
6.3133 +..

11.1444 +-

.0000 +-
11.2818 ÷-

.0000 +-

.0000 .4...

.0000 +.

.0000 +-

.0000 +-

.0000 +.

.3911 +-

.0000 +-

.0000 +-
1.1667 +-

.0000 4.-

.2562 +-
1.0232 +-

.0000 +-

.3704 +-

.0000 4-

.0000 +-

.0000 ‘4--

.3924 +.

.0000 ÷-

.0097 +-

.0288 +-

.0140 +-

.0155 +-
1.478(4 +-

.0188 •+-

.7784 +-
24.0785 +-

.0000 ‘f
16.0057 4-

.0000 +-

.0000 +-

.0000 +-

.0040 +-

.0000 +-

.0000 ±-

.3690 +-

.0000 4.

.0000 -.
2.0901 +-

.0665 +-

.5816 +-
1.3578 4,.

• 1442
1.8173

.0150

.0306

.0223

.0066

.6455

.0746
6313

2.2058

.1894
2.6165

.2299
2.4222

.0328

.0109

.1309
1342

.0481

.0036

.0220

.3954

.0335
1134
3364

• 1561
3178

.1142
1 . 8603

• 2875

.0734

.4352

.0087
0045

.0180

.0016
• 1062
.0681
.0622

2 . 3123

.0939
1. 5145

.0914
1.2239

.0165

.0054

.0757

.0230

.0335

.0007

0044
2025

.0091

.0576
1633

Sum 69.2988 54.5869 67.9139



source description author
reference

5ThV TtT U3/2 // I MATTE & SLAG TA LASkriUi.NAGE EADGETT-WES tT37B7

SPECIES
PERCE

FINE
NT COMPOSI

COARSE
TI ON

TOTAL

srce part; revsion
code size date date

Al .0000 +- .2283 .0000 +- .6908 .0000 +- . 2183
Si .0000 +- . 2041 2.1882 +- . 3610 .1365 +- . 1927
F .0000 +- .0880 .0000 +- .1666 .0000 +- .0831
S .0000 +- 1.1951 .4671 +- .3.4552 .0291 +- 1.1411
Cl .0000 + .1848 .0000 +- .5356 .0000 +- .1765

K .3308 +- .0331 .5825 +- .1189 .3465 +- .0319
Ca .0000 +- .5077 .0000 +- 2.1037 .0000 +- .4938
Ti .0000 +- .0197 .0000 +- . 2218 00O0 +- .0231
V .0000 +- .0070 .0000 +- .0455 .0000 +- .0072
Cr .0179 +- .0020 .1228 +- .0123 .0245+- .0021

Mn .0129 +- . 0018 .0415 -- .0087 .0146 +- .0018
Fe 2.6881 +- .2688 7.0851 +- .7085 2.9624 +- .2559
Ni .0000 ÷- .0041 .0234 +- .0149 .0015 +- .0040
Cu 3.3537 +- .3354 8.4197 +- .8420 3.6697 +- .3188
Zn 9.7665 +- .9766 7.8123 +- 1.4034 9.6446 +- .9199

Ga .0000 +- .0866 .0000 •t-- .2651 .0000 +-, .0829
As 32.7850 +- 3.2785 31.8226 +- 5.1735, 32.7250 +- 3.0909
Se .0000 +- .0978 .0000 +- . 3427 .0000 +- .0942
Br 2.5322 +- .2532 .0000 +- 5.9609 2.3743 +- .4&11
Rb .0000 +- .0320 .0000 +- .0896 .0000 4- .0306

Sr .0000 +- .0036 .0000 +- .0142 .0000 +- .0035
Y .0000 -i-- .1067 .0000 +- .2735 .0000 +- .1015
Zr .0000 +- .0690 .0000 +- .2211 .0000 +- . 0661
Mo .1606 +- .0161 .1535 +- .0305 .1602 +- .0152
Pd .0000 ÷- .0005 .0000 +- .0043 .0000 +- .0006

Ag .0243 +- .0044 .0855 +- .0292 .0282 +- .0045
C 1.6787 +- .1687 1.2574 +- .4648 1.6524 +- .1608
In .0305 +- .0056 .0000 i-- .0373 .0286 +- .0058
Sn .4233 +- .0432 .4270 4- .1363 .4235 +- .0414
Sb 1.9908 +- .2291 2.0143 +- .6583 1.9922 +- .2187

Ba .0000 +- .0078 .0000 4- .0668 .0000 +- .0084
La .0000 +- .0144 .0000 +- .1239 .000.0 ÷- . 0155
H .0000 +- .1955 .0000 +- .5924 .0000 4- .187C
P 12.4640 +- 1.2464 11.5960 ÷- 1.7910 12.4099 +- 1.1740

Sum 68.2594 74.0988 68.6236



srce pert revsion
code size date source thscriptiou

5]7U Fc’r 7J37227YJ7 ITATrETA?;FLASH UIUERYDW WL.ii-WSL

SPECIES

refereic
author

PERCE
FINE

U377

NT COMPOS I
COARSE

TI ON
TOTAL

.2396

.1370

.0557
1. 3046

.2017

Al .0000 ÷- . 2507 .0000 +- .7547 .0000 +-
Si .0000 +- . 1447 .4989 +- .3275 .0318 +-
P .0000 +- .0518 .0000 +- .4287 .0000 +-
S .0000 +- 1.3610 .0000 +- 3.9648 .0000 +-
Cl .0000 +- .2116 .0000 +- . 6134 .0000 ÷-

K .2451 +- .0245 .9096 +- .1319 .2876 ÷- .0245
Ca .0000 +- .4512 .0000 +- 2.1615 .0000 +- .4644
Ti .0000 +- .0085 .0000 +- .0353 .0000 +- .0083
V .0000 +- .0034 .0000 +- .0139 .0000 +- .0033
Cr .0000 +- .0121 .0281 +- .0184 .0018 +- .0114

&n .0000 4- .0112 .0450 +- .0169 .0029 ÷- . 0106
Fe .1443 +- .0144 4.4223 +- .4422 .4174 +- .0313
Ni .0116 +- .0031 .0160 +- .0120 .0119 +- .0030
Cu .2686 +• .0269 6.0925 +- .6093 .6404 +- .0463
Zn 10.5666 +- 1.0567 7.9760 +- 1.4590 10.4019 4-- .9937

Ga .0000 4-- . 1020 .0000 +- . 3319 .0000 +- .0978
As 36.8618 +- 3.682 38.0027 +- 5.8363 36.9370 +- 3.4712
Se .0000 +- . 1227 .0000 4-- .4144 .0000 +- . 1179
Br .0000 +- 2.7817 .0000 +- 7.7290 .0000 4- 2.6507
Rb .0000 +- .0352 .0000 +- .0980 .0000 +- .0336

Sr .0000 - .0041 .0000 +- .0193 .0000 +- .0040
Y .0000 4- .1082 .0000 +- .2884 .0000 +- . 1030
Zr .0000 +- .0898 .0000 +- .2413 .0000 +- .0855
Mo .1457 +- .0146 .1977 ÷- .0304 .1490 +- .0138
Pd .0000 +- .0005 .0000 ±- .0032 .0000 +- .0005

Ag .0000 4- .0029 .0000 +- M219 .0000 +- .0030
Cd 1.9531 +- .1959 1.6114 +- .5382 1.9315 +- .1866
In .0309 .t-- .0049 .0851 +- .0298 .0344 +- .0050
Sn .5255 +- .0531 .4491 +- .1520 .5207 + .0507
Sb 2.2164 +.. .2659 2.2719 +- .7286 2.2200 + .2533

Ba .0000 4-- .0072 .0000 +- .0457 .0000 +- . 0073
La .0000 +- .0129 .0000 .0862 .0000 +- 0132
Hg .0000 +- .2382 .0000 + .6768 .0000 ÷- . 2271
P6 14.1499 +- 1.4150 14.5012 +- 2.0541 14.1732 +- 1.3312

Sunk 67.1196 77.1075 67.7614



source description

53/1 TCT U3/Z7/87 SLAG SKIM; FLASH iiJRNAC HYDN IADGLIT-WL5I 037b/

SPECiES
P ERG ENT

FINE
COMPOS
COARSE

IT ION
TOTAL

srce part revsion
code size date

reference
author date

.0000 4- 1.1776
3.8552 +- .6814

.0000 i-- .5144

.0000 +- 6.4891

.0000 +- .4827

.6427 +-

.0000 +-

.0000 +-

.0000 +.

.0000 +-

.0399 +-
10.0096 +-

.0000 +•-
13.2904 +-
11.7618 +-

.0886
2.0011

.2301

.0470

.0619

.0127
1.0010

.1549
1.3290
1.9619

Al
Si
P
S
Cl

Ca
Ti
V
Cr

Mn
Fe
Ni
Cu
Zn

Ga
As
Se
Br
Rb

Sr
Y
Zr
Mo
Pd

A
C
In
Sn
Sb

Ba
La
H
I,

Sum

.0936

.7520

.2402
2.0469

3167

.0261
• 8047
.0166
.0065
.0138

.0131

.0228

.0707

.0225
2.4737

.1824
1.3608

.1638
1.0167

.0145

.0060

.0669

.0272

.0379

.0011

.0075

.1041

.0137

.0940

.2274

.0173

.0322

.1048
2.1113

.0000 +-

.0000 +-

.0000 +-

.0000 +-

.0000 +-

.2612 +-

.0000 +-

.0447 +-

.0153 +-

.0000 +-

.0000 +.

.2280 +-

.0000 +-

.2249 +-
24.7368 +-

.0000 +..
13.6084 .4--

.0000 +-

.0000 4--

.0000 +-

.0038 +-

.0459 +-

.0000 +-.

.3787 +-

.0000 .4--

.0000 +-
1.0094 +-

.0741 +-

.9134 +-
2.1168 +-

.0000 +-

.0000 4--

.0000 +-
21.1131 +-

64.7744

.0000
9.2174

.0000

.0000

.0000

.1695
+- 2.1172

.2549
+- 1.7947
4- .0252

.0000 +..

.4151 +-

.0000 4-

.0000 +-

.0000 +-

.3023 4-

.0000 4-

.0399 4-

.0136 +-

.0000 +-

.0043 .1--
1.2811 +-

.0000 +-
1.6316 +-

23.3399 +-

.0000 +-
13.1356 +-

.0000 4-

.0000 +-

.0000 4-

.0034 +-

.0410 +-

.0000 +-

.3755 +-

.0000

.0000 +-

.9495 4-

.0950 4-

.8686 4-
1.9814 +-

.0000 +-

.0000 +-

.0000 +-
19.8313 +-

64.3090

.1518

.6750
2214

1.9556
.2873

.0252
7497

.0289

.0077

.0140

.0117

.1097

.0653

.1445
2.2174

.1638
1 . 2355

.1487

.9276

.0132

.0058

.0606

.0274

.0341

.0012

.0085

.0949

.0142

.0859
• 2073

.0200

.0373

.0950
1.8919

.0000 +-

.0000 +-

.0000 +-

.3490 4-

.0000 4-

.0000 4-

.4534 4.

.2683 +-

.4971 4-

.8593 +-

.0000 +-

.0000 4-

.0000 +..
9.2076 +-

60.4517

.0190

.0990

.1191

.0445

.0073

.0487

.1795

.0684

.1713

.3915

.1186

.2207

.1560
1.6064



reference
dat€

stee part revs ion
code size date source c1iscription author

5377 tr tT37277T7 SECONIARY covr 0UCT!TC EZET ET tT377

SPECIES
P E RC

FINE
ENT COMPOST

COARSE
T I 0 U

TOTAL

Al .0000 +- .0428 .0000 +- .7754 .0000 +- .0564

Si .0000 +- .3377 .0000 +- 2.7134 .0000 +- .3487

P .0000 +- . 1270 .0000 ÷- . 8046 .0000 +- . 1272

S .0000 +- 2.0868 .0000 +- 4.0224 .0000 ÷- 1.9920

Cl .0000 +- .3220 .0000 +- 1.1934 .0000 +- .3116

1< .09814 +- .0197 .2217 -- .0551 .1047 +- . 0189

Ca .0000 +- .1446 .0000 4-- .9245 .0000 +- .1450

Ti. .0000 +- .0055 .0000 +- .0322 .0000 +- .0054

V . 0000 +- .0022 .0000 ÷- .01.27 .0000 ÷- . 0022

Cr .0000 +- .0066 .0000 +- .0296 .0000 + .0063

Mn .0000 4- .0041 .0000 +- .0264 .0000 +- . 0041

Fe .0380 +- .0041 .3299 4- .0330 .0527 +- .0043

N5 .0000 +- .0020 .0138 +- .0084 .0007 +- . 0019

Cu .4073 4- .C407 1.9456 +- .1946 .4850 +- .0399

Zn 6.01.55 4-- .6015 7.2956 -I-- 1.1209 6.0804 +- .5740

Ca .0000 -i- .0072 .0000 +- .0868 .0000 +- .0082

As 5.5592 ÷- 1.2311 9.0299 +- 4.5277 5.7347 +- 1.1912

Se .0000 +- .0878 .0000 ÷- . 3424 .0000 +- .0851

Br .0000 +- .4534 .0000 +- 1.7393 .0000 4-- 4394

Rb .0000 +- .0088 .0000 +- .0330 .0000 +- .0085

Sr .0000 +- .0060 .0000 +- .0221 .0000 +- .0058

Y .0255 +- .0688 .0686 ÷- .2521 .0277 +- .0666

Zr .0096 +- .021.1 .0419 +- .0783 .0112 +- .0206

Mo .0394 +- .0039 .0783 +- .0154 .0613 4- .0038

Pd .0000 +- .0004 .0000 +- .0032 .0000 +- .0004

Ag .0602 +- .0048 .0085 ±— .0257 .0386 4- .0068

C .2416 +- .0247 .2815 +- .0968 .2437 +- .0260

In .0360 +- .0046 .0000 +- . 0301 .0342 +- .0046

Sn .2473 +- .0252 .3749 +- .1049 .2537 4- .0245

Sb .7716 +- .0807 1.4584 +- .3512 .8063 +- .0736

Ba .0000 +- .0058 .0000 +- .0509 .0000 +- .0060

La .0000 +- .0108 .0000 +- .0951 .0000 +- .0113

Hz .0000 +- .0362 .0000 +- . 1366 .0000 - .0350

P6 21.8162 +.. 2.1816 27.4585 ÷- 4.0078 22.1022 +- 2.0815

Sun 35.3456 68.6069 36.0170



srce part revsion
code size date source description

reference
author datc

373 rci U3/21/7 SECUNUAIfl GUI’VLRThR DUCi1NG1 VGTT-Wi.5i U377

SPECIES
P ERC E

FINE
NT COMPOSITION

COARSE TOTAL

Al .0000 +- .0651 .0000 +- .6687 .0000 +- .0803Si .0000 4- .3382 .0000 +- 3.2839 .0000 +- .4072P .0000 +- .1277 .0000 +- .7430 .0000 +- .1317S .0000 +- 2.3883 .0000 +- 6.4707 .0000 +- 2.2572Cl .0000 +• .3687 .0000 +- .9984 .0000 +- . 3484

K .1496 +- .0332 .4516 +- .0731 .1737 +- .0311Ca .0000 +- .3009 .0000 +- 1.2984 .0000 +- .2957Ti .0000 +- .0017 .0000 +- .0269 .0000 +- .0027V .0000 +- .0007 .0000 +- .0106 .0000 +- .0011Cr .0000 -- .0070 .0000 +- .0275 .0000 +- .0068
Mn .0000 +- .0069 .0000 +- . 0271 .0000 +- .0067Fe .0420 +- .0047 .2417 +- .0242 .0580 +- .0048
Ni .0000 +- .0024 .0076 +- .0076 .0006 +- .0023Cu .5789 +- .0579 .9576 +- .0974 .6091 +- .0538Zn 8.7887 +- .8789 10.1944 +- 1.1654 8.9006 4-- .8139

Ga .0487 -F- .0813 .0000 +- .1622 .0468 +- .0760As 9.0033 +- 1.4402 12.4466 + 3.8799 9.2783 +- 1.3608Se .0000 +- .0901 .0000 +- .2770 .0000 +- .0858Br .0000 +- .7035 .0000 +- 1.9123 .0000 -+-- .6650Rb .0000 +- .0117 .0000 +- .0317 .0000 +- .0110

Sr .0000 4- .0068 .0O15--- .0185 .0001 +- .0065Y .0345 +- .0785 .0782 ÷- . 2108 .0380 +- .0741Zr .0188 +- .0241 .0000 +- .0911 .0173 +- .0233Mo .0676 +- .0068 .1120 +- . 0160 .0711 - .0063Pd .0000 +- .0005 .0000 +- .0027 .0000 +- .0005

AR .0600 +- .0070 .0537 ÷- .0260 .0595 +- .0067C .9912 +- .0997 1.2619 ÷- .2714 1.0128 +- .0942In .0349 +- .0051 .0956 4- .0248 .0398 +- .0051Sn .3574 +- .0363 .4999 +- .1061 .3688 ÷- .0345Sb 1.4772 #- .1644 1.6954 +- .4206 1.4945 +- .1549

Ba .0000 +- .0078 .0000 4- .0389 .0000 +- .0078La .0000 +- .0144 .0000 +- .0738 .0000 +- . 0145
HR .0000 +- .0462 .0000 +- .1566 .0000 +- .0443
P 24.8734 +- 2.4873 31.7261 -+- 3.3505 25.4202 +- 2.3038

Sum 46.5261 59.8236 47.5872



srce part revsion
code size date source description

reference
author date

377 TCT’ Ui/Z7/ 1 SEZNDARY LONVEKIE!t’UUCTING liD U37E7

SPECIES
P ERC E

FINE
NT COHPOSI

COARSE
T 1 0 N

TOTAL

Al .0000 +- .1517 .0000 +- 1.8049 .0000 +- .1806
Si .0000 +‘ .7453 .0000 +- 3.9198 .0000 +- 7399
P .0000 +- .2742 .0000 +- 1.0646 .0000 ÷ .2655
S .0000 +- 2.4266 .0000 +-13.4949 .0000 +• 2.4241
CI .0000 +- .3745 .0000 +- 1.0811 .0000 +- .3576

K .2009 +- .0402 .0164 +- .0692 .1895 +- .0379
Ca .0000 4-- . 3318 .0000 +- 1.2403 .0000 +- . 3206
Ti .0000 +- .0093 .0000 +- .0623 .0000 +- .0095
V .0000 +- .0036 .0000 +- .0244 .0000 +.. .0037
Cr .0000 +- .0123 .0000 +- .0337 .0000 +- .0117

Mn .0000 +- .0082 .0000 +.. .0286 .0000 ÷- . 0079
Fe .0353 +- .0047 .3081 4- .0309 .0521 +- 0048
Ni .0461 .+-- .0046 .0000 +. .0095 .0433 +- . 0044
Cu .5736 +- .0574 1,0446 4- .1166 .6026 +- .0543
Zn 6.9320 +- .6932 5.6632 +- .9991 6.8538 +- .6531+

Ga .0352 +- .0831 .0000 ÷- . 1.597 .0330 +- .0786
As 7.6477 +- 1.4530 7.3195 +- 4.1556 7.6276 +- 1.3873
Se .0000 +- .1582 .0000 +. .4363 .0000 +- . 1509
Br .0000 ‘+-- .5918 .0000 i-- 1.7234 .0000 +- .5654
Rb .0000 +- . 0109 .0000 ÷- .0320 . 0000 +- 0104

Sr .0000 +- .0071 .0000 +- .0208 .0000 +- .0068
Y .0797 +- .0806 .0000 +- . 1971 .0748 +- .0766
Zr .0146 +- .0250 .0000 +- .1194 .0137 + .0246
Mo .0326 +- .0051 .0725 + .0197 .0351 ÷- . 0049
Pd .0000 +- .0008 .0000 +- .0058 .0000 ÷- . 0008

Ag .0559 +- .0080 .0186 + .0444 .0536 +- .0080
C .8743 +- .0890 .6191 + .2575 .8586 ÷- .0850
In .0402 +- .0073 .0000 +- .0569 .0377 +- .0077
Sn .3420 +- .0359 .4177 +- . 1326 .3666 +- . 0347
Sb 1.1500 ÷- .1275 1.4340 ÷- .4341 1.1675 +. . 1226

Ba .0000 +- .0116 .0000 +- .0915 .0000 +- .0122
La .0000 +- .0224 .0000 4. . 1655 .0000 + .0233

‘Mg .0000 +- .0317 .0000 ÷- .1238 .0000 +- .0307
Pb 25,4887 +- 2.5489 22.7304 +- 3.6557 25.3188 - 2.1+024

Sum 43,5486 39.6441 3080



srce part revsion
code size date source description

reference
author date

3/ FCT 04/01787 1AG POUR 1 RAYI)LN zwL,ai1 -W1 U37 /

SPECIES
P ERC E

FINE
NT COMPOSI

COARSE
TI ON

TOTAL

Mn
Fe
Ni
Cu
Zn

Al .0000 +- .1319 .0000 +- .1685 .0000 ÷- .1188
Si .0000 + .8952 2.0832 +- .2083 .2303 +- .7965
p .0000 +- .2750 .0000 +- .2755 .0000 ÷- .2464
S .0000 +- 1.9615 .0000 +- 2.1428 .0000 +- 1.7606
Cl .0000 +- . 3059 .0000 +- .3322 .0000 +- .2745

K .4245 +- .0625 .6255 +- .0863 .4467 +- .0390
Ca .0000 +- 1.0095 .0000 +- 1.7484 .0000 -- .9185
Ti .0000 +- .0606 .0000 +- .1147 .0000 -i- .0553
V .0000 +- .0067 .0000 +- .0135 .0000 +- .0061
Cr .0000 4-- .0121 .0000 +- .0223 .0000 +- .0110

.0000 -i-- .0149 .0129 +- . 0032 .0014 +- . 0133

.2370 +- .0237 2.0371 +- .2037 .4360 +- .0212

.0000 +- .0676 .0074. +- .0106 .0008 +- .0602

.1821 +- .0182 .5831 +- .0583 .2265 +- .0149
24.0261 +- 2.4026 24.9343 +- 2.6934 24.1265 +- 1.0956

Ca .0000 +- .0932 .0000 +- . 1157 .0000 +- .0839
As 18.3655 +- 1.8366 19.0127 +- 1.9012 18.4371 +- 1.3048
Se .0000 +- .1355 .0000 +- .1605 .0000 +- . 1218
Br .0000 +- 1.4229 .0000 +- 1.6383 .0000 +- 1.2785
Rb .0000 +- .0193 .0000 +- .0220 .0000 +- .0173

Sr .0029 +- .0064 .0061 4-- .0070 .0032 +- .0057
Y .0484 +- .0648 .0000 +- .0872 .0431 +- .0584
Zr .0000 +- .0706 .0000 +- .0598 .0000 +- .0631
Mo .4132 +- .0613 .4208 +- .0420 .4140 +- .0241
Pd .0000 +- .0024 .0000 +- .0029 .0000 +- .0022

Ag .0000 +- .0146 .0347 4-- .0199 .0038 +- . 0132
C 1.7429 4-- .1823 1.5882 +- .1928 1.7258 +- .1635
In .0000 -+-- .0245 .0605 +- .0272 .0067 4-- .0220
Sn .9577 +- ..1031 .7491 +- .0992 .9346 +- .0923
Sb 2.4680 +- .2793 1.5051 +- .2348 2.3615 4-- .2497

Ba .0000 +- .0343 .0000 +- .0509 .0000 +- .0310
La .0000 +- .0646 .0000 +- .0880 .0000 +- .0583
H .0000 #- .1312 .0000 -i-- .1541 .0000 +- . 1179
P 20.3008 +- 2.0301 20.3051 +- 2.0305 20.3&13 +- .9179

Sum 69.1691 73.9659 69.6995



srce part revsion
code size date source description
5376 TUT UL/U1f/ S1A( FOtlK WZHKYUEW

reference
at.ithor date

AUGTEST U3787

SPECIES
PERCE

FT NE
NT COMPOST

COARSE
T I 0 N

TOTAL

Al. .0000 +- .2548 .2920 +- .1323 .0327 +- .2268Si .0000 +- 1.1488 2.4529 ÷- .2453 .2749 +- 1.0204P .0000 +- .3780 .0000 +- . 3430 .0000 +‘ .3379S .5428 +- 2.9798 .0000 +- 3.2509 .4819 +- 2.6709Cl .0000 +- .4618 .0000 +- . 5024 .0000 +- .4139
.2856 +- .0286 .3516 +- .0391 .2930 +- .0257Ca .0000 +- .7273 1.1798 +- .1511 .1322 +- .6460Ti .0000 +- .0429 .0000 +- .0085 .0000 +- .0381V .0000 +- .0083 .0000 +- .0105 .0000 +- .0074Cr .0000 +- .0108 .0000 +- .0028 .0000 +- . 0096

tn .0000 +- .0142 .0113 +- .0032 .0013 +- .0126Fe .0665 +‘ .0102 1.8630 4- . 1843 .2656 4- .0144Ni .0000 +- .0607 .0000 +- .0863 .0000 +- .0548Cu .0690 +- .0103 .3272 +- .0327 .0979 +- .0095Zn 17.6966 +- 1.7697 18.4118 +- 1.8412 17.7767 +- 8084
Ga .0000 +- .0906 .0835 +- .1165 .0094 +- .0815As 13.2060 +- 1,8129 13.6080 +- 2.0687 13.2510 +- 1.6263Se .0000 +- , 1164 .0000 +- . 1435 .0000 +- . 1046Br .0000 +- 1.0153 .0000 +- 1.1828 .0000 +- . 9112Rb .0000 +- .0163 .0000 +- .0186 .0000 +- .0146
Sr .0006 +- .0090 .0049 +- .0099 .0011 +- .0081Y .0751 +- .0973 .0669 ÷- .1104 .0742 ÷- .0873Zr .0093 +- .0322 .0000 +- .0417 .0083 +- .0290Mo .3142 +- .0314 .3261 +.• .0326 .3155 +- .0202Pd .0000 +- .0019 .0000 +- .0031 .0000 +- .0017
Ag .0000 +- .0163 .0000 +- .0173 .0000 +- .0146C 1.5452 +- .1610 1.3471 ÷- .1651 1.5230 +- . 1441In .0000 +- .0232 .1441 +- .0282 .0161 +- .0208Sn .7697 +- .0843 .7197 + .0912 .7641 +- .0755Sb 1.5379 +- .1837 1.5851 ÷- .2138 1,5432 +- .1648
Ba .0000 +- .0328 .0000 +- .0478 .0000 +- .0297La .0000 +- .0624 .0000 +- .0873 .0000 +- .0563Hg .0000 +‘. , 1091 .0000 +- . 1266 .0000 ÷- .0979P5 30.6517 +- 3.0652 30.6679 +- 3.0668 30,6535 +- 1.3821

Sum 66.7700 73.4232 67 . 5155



srce part revsion
code size date

537/ Y U 3 / U 5 jri UttRUSHE

refe:
author date

SPECIES
P ERCE

F INE
NT COMPOSI

COARSE

Al
Si
P
S
Cl

K
Ca
Ti
V
Cr

Mn
Fe
Ni
Cu
Zn

Ga
As
Se
Er
Rb

Sr

Zr
Mo
Pd

A
C
In
Sn
Sb

La
H
P

Sum

7.6870 +-
31.2080 +..

.0000 .4--
2.4490 +-

.1445 +-

2.0080 +-
2.1840+-

.9515 -i-

.0000 +-

.0000 +-

.1379 +-
7.6867 +-

.0000 +-
1.0062 +-

.1381 +-

.0000 +-

.1000 +-

.0000 4-

.0000 +-

.0211 4-

.0213 4-

.0061 +-

.0000 +-

.0391 +-

.0000 +-

.0000 4-

.0000 +-

.0000 +-

.0000 +-

.0000 +-

.0000 +-

.0000 4-

.0000 +-

.2677 4-

.7687
3.1208

.2505
2449

.0487

.2008

.2184

.0952

.0155

.0240

.0138

.7687

.0106

.1004

.0154

.0061

.0215

.0048

.0042

.0051

.0059

.0067

.0723

.0195

.0059

.0338

.0479

.0506

.0582

.1253

.1048

.1916

.0050

.0268

source description

I’UJJ1)ii’ib 1.At Ut.T

TI ON
TOTAL

56.0543



src part revston
cod€ si.ze ciat

refe rre
source descripcion author date

1!rurR1cTUUr 7DUETT-WEST UT77

S PECT. ES
P ERCE

FT NE
NT COtiPOSI

COARSE
TI ON

TOTAL

!3 71S FtT tT37Z7787 tHAR-GEIflY1ZE’

A]. 1.0687 +•- .1146 .6469 ÷- .0741 .6768 ÷- .0692t 5.1675 +- .5147 3.5552 +- .3555 3.6677 +- .3320
L .0000 +- .0585 .0000 ÷. .0439 .0000 ÷- .0O9S 14.9585 +- 1.4958 14.6559 +- 1.4656 14.6718 +- 1.3646Cl. .0000 +- .0366 .0000 +- .0291 .0000 ÷- .0271

K .3819 +- .0382 .3917 +- .0392 .3908 ÷- .0365
Ca .6190 +- .0619 1.0924 +. .1092 1.0581 ±- .1015
Ti. .0867 +- .0125 .0864 +- .0132 .0864 + .0123
V .0080 +- .0048 .0000 + .0038 .0006 ÷- .0035
Cr .0365 +- .0053 .0314 1-- .0040 .0318 +- .0037

Mn .0433 +- .0064 .0153 ÷- .0048 .0173 +- .0045
Fe 14.4358 i-- 1.4436 17.4483 +- 1.7468 17.2259 +- 1.6226
Ni .1171 ÷- .1171 .1092 +- .1092 .1097 ÷- .1017
Cu 22.9736 +- 2.2974 22.7908 + 2.2791 22.7969 +- 2.1215
Zn 3.8046 +- .3804 4.6105 +- .4611 4.5510 +- .4287

Ga .0000 +- .0073 .0000 +- .0070 .0000 + .0065
As .5447 +.. .0545 .3102 +- .0311 .3268 +- .0291
Se .0137 +- . 0137 .0152 +- .0015 .0150 +- .0017
Br .0425 +- .0062 .0000 +- .0018 .0030 +- .0017
Rb .0033 +- .0022 .0082 ÷- .0082 .0078 +- .0076

Sr .0066 +- . 0024 .0152 +- .0152 .0146 +- . 0141
Y .0000 +- .0041 .0000 +- .0021 .0000 +- .0019
Zr .0000 +- .0132 .0000 +- .0053 .0000 +- .0050
Ho .1715 +. .0171 .1638 +- .016k .1643 +- .0152
Pd .0000 ÷ . 0101 .0000 +- . 0034 .0000 +- .0032

Ag .0000 +- .0137 .0235 +- .0055 .0218 +- .0052
Cd .0000 +- .0151 .0432 +- .0078 .0(01 ÷- .0073
In .0000 +- .0181 .0000 +- .0071 .0000 +. .0067
Sn .0000 ÷- .0213 .0000 + .0092 .0000 ÷- .0087
Sb .0000 +- .0502 .0000 +- . 0189 .0000 +- 0179

Ba .0000 +- .0832 .0000 + .0285 .0000 + .0271
La .0000 +- .1549 .0000 +- .0521 .0000 +- .0496
Hg .0000 +- .0024 .0000 +- .0013 .0000 +- .0012
P6 .7602 +- .0760 .4789 +- .0479 .4989 +- .0448

Sum 65.2235 66.4921 66, 3752



sce part revsion
code size date source description

ref erencr
author cia t e

5T7 TtT U3/Z7/8 / UYPt5SITt’ROAD T)QSTE

P E R C E
SPECIES FINE

NT COMPOSITYON
COARSE TOTAL

Al
Si.
P
S
Cl

Ca
Ti
V
Cr

Mn
Fe
Ni
Cu
Zn

Ga
As
Se
Br
Rb

Sr
Y
Zr
Ho
Pd

A
C
In
Sn
Sb

Ba
La
H
P

1.7918 +-
8.1515 +-

.0355 +-
8.9376 4-

.0000 +..

.7135 +-
2.2934 +-

.1613 +-

.0050 .4.-

.0131 +-

.0363 +-
12.7506 +-

.0921 +-
17.2555 +-

1.9848 +-

.0000 +-

.4060 +-

.0000 +-

.0031 +-

.0113 +-

.1573

.732k

.0322
• 83 & 2
.0366

.0664

.2161

.0151

.0037

.0030

.0067
1.2038

.0865
1.6207

.1875

.0069

.1021

.0015

.0022

.0107

3.1468 +-
11. 83O --

.0458 +-
8.3082 4-

.0000 +-

.6916 +-
1.8346 4-

.1428 4-

.0066 4-

.0158 +-

.0541 +-
9.8841 +-

.0769 +-
14.5753 +..
1.5224 .i-

.0000 +-

.5414 +-

.0000 +-

.0412 +-

.0086 +-

.0065 +-

.0006 +-

.0000 +-

.1775 +-

.0000 +-

.0305 +-

.0840 +-

.0000 +-

.0000 +..

.0000 +-

.0000 +-

.0000 +-

.0000 4..
3.0985 +-

.3147
1.1834

.0458

.8308

.0576

.0692
1834

.0143

.0045

.0035

.0058

.9884

.0769
1.4576

.1523

.0114

.1738

.0028

.0041

.0027

.0029

.0106

.0156

.0178

.0094

.0137

.0184

.0188

.0226

.0534

.0877

.1582

.0030

.3098

1.6822 +-
78524 4-

.0346 •f
8.9846 +-

.0000 4-

.7150 +-
2.3294 +-

.1627 +-

.0049 -4...

.0128 +-

.0349 +-
12.9758 +-

.0932 +-
17.4639 +-

2.0212 4-

.0000 4-

.3950 +-

.0000 +-

.0000 +-

.0116 +-

.0048 +-

.0000 +-

.0000 +-

.2104 +-

.0000 +-

.0048 +-

.0684 +-

.0000 +-

.0000 4-

.0723 +-

.0000 +-

.0000 +-

.0000 +-
1.9492 +-

1682
.7852
.0346
.8985
.0371

.0715

.2329

.0163

.0039

.0032

.0050
1.2976

.0932
1.7464

2021

.0074

.1093

.0016

.0023

.0116

.0016

.0064

.0054

.0210

.0037

.0048

.0084

.0064

.0086

.0184

.0261

.0473

.0015

.1949

.0049

.0000

.0000

.2081

.0000

.0015
4- .0060

.0051
4- .0195
4- .0035

.0067 +-

.0696’ +-

.0000 +-

.0000 +-

.0669 +-

.0000 +..

.0000 -I--

.0000 -4--
2.0355 +-

.0046

.0079

.0061

.0082

.0175
f1) ‘

.0456

.0014

.1820

Sum 56.1280 57.0840 57.0342



ref r n c e
cisrce part .pvion

code sire thte source drcription

y31rn ltT WS727787 flU TFL WTWECR1J S HS( TTiYE1T

authcr

t137B7

SPECIES
P

FINE
ERCENT C0POSI

COARSE
I I 0 N

TOTAL

Al 10.0577 +- 1.0058 6.7494 -- .6749 70139 +- .E32?

Si 37.2626 ÷.. 3.7263 25.7994 +- 2.5799 26.7217 +- 2,4114

P .0382 +- .0382 .0000 +- .0244 .0028 +- .0229

S 1.0460 +- .1046 .8553 +- .0855 .8723 +- .0800

Cl .0300 +. .0176 .0000 +- .0105 .0000 +- .0098

K 3.0585 +- .3058 3.5360 +- .3536 3.5143 +- .3300

Ce. 1.4038 +- .1404 1.3038 +. .1304 1.3158 - .1218

Ti .6101 4-- .0610 .9989 -+-- .0999 .9744 ÷- .0931

V .0087 +- .0083 .0145 ÷- .0084 .0141 +- .0078

Cr .0036 +- .0027 .0051 ± .001.9 .0051 +- . 0018

Mn .0836 +- .0083 .0843 ÷. .0084 .0846 ÷- .0079

Fe 4.9695 +- .4969 5.7238 +- .5724 5.6899 4- . 5362

NI .0110 +- .0110 .0107 +- .0107 .0108 +- .0100

Cu .6961 +- .0696 .8243 +- .0824 .8180 +- .0769

Zn .0322 +- .0050 .0286 +- .0045 .0290 +- .0042

Ga .0000 +- .0013 .0000 +- .0006 .0000 +- .0005

As .0082 +- .0034 .0019 +- .0015 .0024 +- .00lL

Se .0000 +- .0010 .0000 +- .0004 .0000 4-- .0004

Tht .0000 +- .0014 .0025 +- .0025 .0023 +- .0023

Rb .0103 +- .0021 .0192 +- .0019 .0186 +- .0018

S .0170 +- .0027 .0207 +- .0021 .0205 +- .0019

‘ .0082 +- .0029 .0047 +- .0012 .0050 +- DOLl

Zr .0000 4-- .0136 .0000 ±- .0045 .0000 ÷- .0044

Mo .0000 +- .0077 .0279 ÷- .0034 .0260 +- .0032

Pd .0000 +- .0082 .0000 ±- .0026 .0000 +- .0025

Ag .0000 +- .0093 .0000 ± .0035 .0000 4-- .0O3

C. .0000 +- .0137 .0000 +.. .0045 .0000 +- . 0043

ifl .0000 +- .0174 .0000 +- .0056 .0000 +- .0053

Sn .0000 4-. .0205 .0000 +- .0063 .0000 +- .0060

Sb .0000 +- .0428 .0000 +- .0)45 .0000 ÷- .0138

Ba .0000 +- .0808 .0000 +- .02.78 .0003 +- .02E5

La .0000 +- . 1596 .0000 4- .0476 .0000 +- .0458

H .0000 +- .0017 .0000 +- . 0006 .0000 -- .0005

P. .0103 +- .0053 .0078 ÷- .0020 .0080 4- ,001

Sum 59.3354 46.0189 47 . 1523



srce part revsion
code size date source descript.ion

53WI T— UT,rr17w7 COMPOS flt T53E8 & i 7T EQ.

reference
author

ETJ5UETTTES T7E7

SPECIES
PER CE

FINE
NT COMPOSI

COARSE
TI ON

TDTAL

Al .0000 +- .0926 .0000 +- .9098Si .0000 +- .3229 3.9118 +- .3912P .0000 +- .1066 .0000 +- .3572S .0000 +- 1.5865 .0000 +- 3.1871Cl .0000 +- .2452 .0000 +- .6224

K .3627 +- .0596 .4242 +- .1057Ca .0000 +- .3881 .0000 +- 1.4154Ti .0116 +- .0082 .0733 +- .0674V .0040 +- .0033 .2176 +- .0257Cr .0000 +- .0150 .1061 4- .0239

Mn .0115 +- .0036 .0224 +- .0059Fe .7710 +- .0771 7.4831 +- .7483Ni .0000 +- .0583 .1419 +- .0694Cu .2088 +- .0209 8.3312 +- .8331Zn 25.2446 +- 2.5245 11.3229 4- 1.6674
Ga .0000 +- .0890 .0000 4- . 1432As 15.7471 +- 1.5747 10.6848 4- 1.9580Se .0000 +- .0841 .0000 4- .1792Br .0000 +- 1.0178 .0000 +- 1.7982
Rb .0000 +- .0138 .0000 +- .0244

Sr .0042 +- .0046 .0000 4- .0095Y .0119 - .0634 .0000 +- .0974Zr .0000 -- .0172 .0000 +- . 1014Mo .3698 +- .0370 .3789 4- .0379
Pd .0000 +- .0006 .0000 +- .0033

Ag .0000 - .0037 .0000 ±- .0210ca 1.8823 +- .1882 .9462 +- .2858
In .0735 +- .0079 .0776 +- .0309Sn .6928 +- .0693 .3258 +- .0946
Sb 1.5805 +- .1581 .9758 #- .2646

Ba .0000 +- .0080 .0000 +- .0515La .0000 +- .0147 .0000 4- .0954
Ha .0000 4- .0909 .0000 +- .1780P 21.1483 ÷- 2.1148 10.8595 +- 1.4283

Sum 68.1247 56.2831



srce part revsion
code size date source thscriptio

re ferenc
authot date

53B2 FU UJ711,rf7 UF3j75 5TiE(TE” EDUrrEsr r13pj;

P E R C E N T
SPECIES FINE

C 0 t P 0 S I T I 0 N
COARSE TOTAL

.1559 4- . 1052
2.2735 +- .2274

.0000 +- . 2231

.0000 ÷. 1.9987

.0000 +- . 3091

.4772 +- .0477

.6297 +- .8132

.0000 +- . 0:33

.0000 ÷- .0084

.0000 +- . 0105

.0120 +- .0022
1.9266 +- .1926

.0034 +- .0466

.4445 ÷- .0445
21.3685 +- 2.1368

.0445 4. .0820
16.0635 +- 1.6064

.0000 i-. .1068

.0000 - .9367

.0000 +- .0142

Al
S
P
S
Cl

K
Ca
Ti
1
Cr

Fe
N 5.
Cu
Zn

As
Se
Br
Rb

Sr
Y
Zr

!‘ d

A r
C
.Lfl
Sri
Sb

La
H r
Pb

.0000 +-

.0000 -I--
.0000 +-
.28137 +-
.0000 +-

.3506 +-

.0000 4-

.0000 ±-

.0000 -4--

.0000 -f

.0000 +-

.1463 4.-

.0000 ÷-

.1220 ±-
20.6597 +-

.0000 +-
15.6213 +-

.0000 +-

.0000 +-

.0000 +-

.0017 +..

.0626 +.

.0050 4-

.3605 +.

.0000 +-

.0000 ÷-
1.6377 +-

.0000 +..

.8577 +-
1.9733 +-

.0000 +.

.0000 +-

.0000 +-
25.8061 +-

.1489
740S’

.2387
1.8316

2843

.0351

.6107

.0366

.0054

.0080

.0103

.0146

.0452

.0122
2.0660

.0650
1.5621.

.0886

.8575

.0125

.0056

.0600

.0372

.0360

.0015

.0111

.1638

.0168

.0858
1973

.0237

.0449

.0845
2. 5806

.0055 +-

.0357 4-..

.0000 +.

.3689 --

.0000 4-

.0161 -4’-
1.4541 .

.1049 .4-

.7309 +-
1.5427 +-

.0000 +-

.0000 +-

.0000 +-
25.7680 +-

.0062

.0714

.0355

.0369

.0022

.0130
• 1454
.0196
.0731
• 1576

.0347

.06lS
• 0982

2.5768

S urn 67.8931 73.4262



srce part revsion
code size date r:ource description

r e f e r en r
date

5i& FC U3/11/7 CQMPOSTFEUF 53I 53TE B iT-WSi U37T7

SPECIES
P E R C E N T

F INE
C 0 M P 0 S I T I 0 N
COABSI. ToTAl.

Al .0000 +- .0807 .0304 +- .7329
Si .0000 +- .2962 35928 +- .3593
P .0000 +- .0973 .0000 +- .2909
S .0497 +- 1.3505 .0000 +- 2.5958
Ci .0000 +. .2087 .0000 +- . 3454

i: .3607 +- .0493 .4345 - .0855
Ce .0000 +- .3380 .1226 +- 1.1507
Ti .0096 +- .0092 .0591 +- .0552
V .0033 ÷- .0029 .1752 ÷- .0207
Cr .0000 +- .0125 .0854 +- .0194

Mn .0095 +- .0035 .0204 +- .0048
Fe .6633 4- .0663 6.4010 +- .6401
Ni .0000 - .0489 .1150 +- .0566
Cu .1939 4- .0194 6.7954 +- .6795
Zn 24.4545 +- 2.4455 13.2792 +- 1.3747

Ca .0000 +- .0745 .0087 +- .1164
As 15.7254 +- 1.5725 11.7322 +- 1.6005
Se .0000 -f- .0713 .0000 +- .1458
Br .0000 +- .8552 .0000 +- 1.4607
Rb .0000 ÷- .0116 .0000 +- .0198

Sr .0038 +- .0040 .0011 +- .0077
Y .0207 +- . 0535 .0070 +- .0797
Zr .0009 +- .0156 .0000 +- .0820
Mo .3682 +- .0368 .3769 +- .0377
Pd .0000 4- .0005 .0000 +- .0027

A .0000 +- .0036 .0031 +- .0171
C 1.8401 -- .1840 1.0451 +- .2314
In .0609 +- .0071 .0829 +- . 0252
Sn .7212 +- .0723. .4047 +- .0773
Sb 1.6482 +- .1648 1.0862 +- .2153

Ba .0000 +- .0078 .0000 +- .0420
La .0000 +- .0144 .0000 4- .0778
Hg .0000 - .0766 .0000 +- .1446
Pb 21.9510 +- 2.1951 13.7627 +- 1.3763

Sum 68.0848 59 . 6216



si-ce prt revsion
code size dat. source decripticm

5i4 FU U3711[a 1 COM F53T,ThV&37tT &ix . i.

S P ECI ES
P E R C E

FINE
NT COHPOS I

COARSE
T 1. 0

TOTAL

e fererce
author dte

UZT7

Al .0000 ±- .1162 .0146 ÷- .4500
Si .0000 +- .1307 2.3568 +- .2357
P .0000 -t.- .0462 .0000 ÷ .1973
S .0177 +- .7763 .1003 +- 1.9119
C. .000() + .].197 .0000 i- .2789

i .3091 + .0309 .6192 +- .0637
Ca .0000 +- .246 .0591 +- .9846
Ti .0034 ± .0070 .0284 +- .0557
V .0012 +- .0025 .0844 +- .0166
Cr .0048 +- .0064 .0763 +- .0113

n .0068 +- .0045 .0328 -+- .0061
Fe 1.0055 +- .1005 5.9899 ÷- .599J
Ni .0044 +- .0175 .0654 + .0277
Cu 1.0621 +- .1062 6.9895 +- .6989
Zi 15.3045 +- 1.5304 10.5717 ÷- 1.0572

Ga .0000 +- .0522 .0042 +- .1311
As 28.2533 +- 2.8253 24.3860 4- 2.6386
Se .0000 +- .0589 .0000 +- . 169
Br .6731 +- 1.0969 .0000 4- 2.8269
Rh .0000 ±- .0163 .0000 +- .0375

• Sr .0013 +- .0023 .0005 ÷- .0077
Y .0076 ÷- .0533 .0034 i- .1144
Zr .0003 +- .0390 .0000 ÷- .0976
Ho .2290 +- .0229 .2765 +- .0276
Pd .0000 +- .0003 .0000 +- .0019

Ag .0065 +- .0021 .0199 +. .0124
C 1.8403 +- .1840 1.2780 +- .2254
In .0415 +- .0041 .0666 +- .0173
Sn .5682 +- .0568 .4273 +- .0672
Sb 1.9543 +- . 1954 1.6672 +- .2877

Pa .0000 +- .0044 .0000 +- .0287
La .0000 +- .0080 .0000 +- .0533
a .0000 +- . 1075 .0000 +- .2568
P6 16.4841 ÷- 1.6484 13.66011 +- 1.3661

67.7787 68.7785



srce part revsion
coce size date source description

535 FCT {J3/277W7 CtYFfl’ZISTIE 0rb/2-537t •w.s.

SPECIES

te e reric.e
author date

PERCE
FINE

1T37E7

NT COMPOS!
COARSE

T 1 0
TOTAL

• 0467
.2514
.0871

1.3292
• 2059

Al .0000 +- .0391 .0000 +- .5029 .0000 +-Si .0000 +- .2313 .0000 ÷- 1.9987 .0300 +-P .0000 ÷- .0867 .0000 +- .4955 .0000 +-S .0000 +- 1.3932 .0000 +- 4.0307 .0000 +-Cl .0000 +- .2150 .0000 +- .6777 .0030 +-

K .1334 +- .0170 .3101 -- .0430 .1467 +- .0161Ca .0000 +- . 1449 .0000 + .7552 .0000 +- .1460Ti .0000 +- .0029 .0000 +- .0198 .0000 +- .0030V .0000 +- .0012 .0000 +- .0078 .0000 + .0012Cr .0000 +- .0045 .0000 +- .0181 .0000 +- 0044
Mn .0000 +- .0035 .0000 ÷- .0171 .0000 +- .0035Fe .0392 +- .0039 .2826 +- .0283 .0547 +- .0028Ni .0066 +- .0015 .0087 +- .0050 .0067 +- .0014Cu .4994 +- .0499 1.3232 +- .1323 .5520 +- .0293Zn 7.2501 +- .7250 8.5461 +- .8546 7.3325 ÷- .4297
Ga .0244 +- .0346 .0000 +- .0905 .0228 +- .0329As 7.2286 +- .8312 10.5336 +- 2.6077 7.4395 +- .796Se .0000 +- .0585 .0000 +- .1955 .0000 + .0561Br .0000 +- .3589 .0000 +- 1.1746 .0000 +- .3443Rb .0000 • .0063 .0000 +- .0204 .0000 +- .0061
Sr .0000 +- .0040 .0008 +- .0126 .0000 +- .0038Y .0368 +- .0459 .0641 +- .1422 .0386 +- .0439Zr .0140 +- .0141 .0149 +- .0564 .0140 +- .0137Mo .0496 4- .0050 .0947 +- .0101 .0525 +- .0032Pd .0000 +- .0003 .0000 +- .0020 .0000 +- .0003

Ag .0503 +- .0050 .0328 4- . 0164 .0492 +- .0037C .6305 ÷- .0631 .8247 +- .1461 .6429 +- .0415In .0362 +- .0036 .0484 +- .0183 .0370 +- .0031Sn .3046 +- .0305 .4445 +- .0680 .3136 +- .0185Sb 1.1065 +- .1107 1.5765 +- .2543 1.1365 +- .0742
Ba .0000 4- .0044 .0000 +- .0296 .0000 +- .0045La .0000 +- .0082 .0000 +- .0554 .0000 +- .0085Ha .0000 +- .0252 .0000 +- .0943 .0000 +- .0243P 23.5582 +- 2.3558 28.9957 +- 2.8996 23.9043 +- 1.3689

Sum 40.9685 53.1013 41.7415



srce part revsion
code size at source descrtpt on

r e f * r en c e
author

53TE 1t tr37fl787 UONFOSITE OF 3U 7EEQ TErrr U3787

SPECIES
PERCE

F IE
NT C;OHPOSI

C04R E
T 1 0 N

T0 AL.

Al .0000 +- .0617 .0080 +.. . 3351Si .0000 +- .1322 1.2964 -- . 9044P .0000 +- .0689 .0000 +- .2476S .0089 +- .7931 .0552 +- 2.0939CI .0000 + . 1225 .0000 ÷- . 3409

K .2219 .0222 .4799 +- .080Ca .0000 +- ,1444 .0325 - .6391Ti .0017 +- .0038 .0156 + .0319V .0006 +- .0014 .0464 +- . 008Cr .0024 +- .0039 .0420 +- .0102

Mn .0034 +- .0028 .0181 4- .0084Fe .5261 +- .0526 3.4219 +.. .34221i .0055 +- .0089 .0399 +- .0154Cu .7827 +- .0783 4.4392 +- .4439Zn 11.3056 +- 11306 9.6544 +- .9654
Ca .0121 +- .0314 .0023 +- .0828As 17.8200 +- 1.7820 18.1464 +- 1.8146Se .0000 +‘ .0415 .0000 +- . 1263Br .3392 ±- .5807 .0000 +- 1.6421Rb .0000 +- .0088 .0000 +- .0226
Sr .0007 4- . 0023 .0006 +- . 0071Y .0220 - .0352 .0306 +- .0897Zr .0071 +- .0208 .0067 +- .0594Mo .1400 +- .0140 .1946 +- .0195Pd .0000 +- .0002 .0000 +- . 0314

AR .0282 +- .0028 .0257 1 .0100ca . 1.2398 +- .1240 1,0735 +. .1403I .0388 +- .0039 .058/4 +- .0126Sri .4373 +- .0437 .4347 +- . 0479Sb 1.5333 +- .1533 1.6253 +- .1952

Ba .0000 +.. .0031 .0000 +- .0206La .0000 +- .0057 .0000 4- .0385
Hp .0000 +- .0556 .0000 +- . 1475P6 19.9831 +- 1.9983 ?0.5398 i- 2.0360

Sum 54.4604 61.6882



srce part revsiori
code size date source description

r fererice
autho: date

UT5 F UZ/U.37ET

Na
N
A
S
Cl

K
Ca
Zn
OC
EC

S04

Stun

P ERC ENT
FINE

.0120

.0170

.0100

.0190

.0310

.0960

.0057

.0021
13. 8000

8.4000

.8600 +-

.0670 +-

.0370 +-
47.5000 4-
12.8000 +-

UUesa:, WT O77EI

SPECIES

.0830 +-

.0730 +-

.0210 +-

.1820 -f

.5090 +-

.2890 +- .0210

62.4210

C 0 i P 0 S I T 1 0 N
COARSE TOTAL



source dcsriptiori

J3T tJ27TI77V ua]EEfltT tJ77T9

NT C0POS ITION
COARSE

F .0190
Na 1.7000

3 .0000
.2400

Si .6800

S 13.3000 +. 2.4000
ci . oooo +- . iooo
K .2800 +- .1000
Ca 1.5800 +- .6400
Ti .1100 ÷- .0380

V .7500
Cr .0150
Mn .0130
Fe .6100
Ni 1.2100

Cu .0750 +- .0250
Zn .6000 4- .1800
Br .0130 +- .0210
Pb .1100 +- .0640
OC 7.0000 +- 6.2000

EC 3.1000 +- 2.5000
S04 48.1000 +-11.9000
N03 .6500 +- .4400

srce part revsion
code size chte

SPECIES FflE

enc e
author

P E R C E

.0530 +..
3.5000 +.

.0000 +.

.5300 ÷

.9600 4-

OTAL

3.4400 +-
.0470 +-
.0460 4-

2.9700 +-
5.3600 +-

Sum 91.6240



srce part revsion referrce
code size date source descriptiot-i author date

5U92 T U717787 SL’EC1WSThL tR Yetti JT UU7

PERCENT COP0SITION
SPECIES FINE COARSE TOTAL

C 1.5180 -f- .3036
.9646 + .1929

Mg 1.4713 +- .2943
Al 8.1466 +- 1.6293
Si 27.1327 + 5.4265

P .0741 +- 0148
S .2560 +- .0512
K 2.6892 +- .5378
Ca 2.2236 +- .4447
Ti .3894 +- .0779

Fe 4.7136 -I-- .9427
Ba .0448 +- .0090

4 J

Suit 49.6239



tc part revsion refererce
code sj data sou:ce descripc2.on author d.e.

51J9 T U37T777 tU tTt3Et7i PEtijon, F. UO7t

PERCENT COMPOS IT ION
SPEIS FINE COARSE TOTAL

C 11.3406 ÷- 2.2681
.0371 +- .0074

Hg 4.7577 ÷. .c515
AA .&285 +- .0857
51 2,4237 +- .447

P .0174 +- .0035
S .0200 +- .OO1O

.2739 +- .058
30.4375 ±- 60875

ci .0359 +- .0072

.3775 +. .0755

Suzu 50.1696

4:,
y

‘



srce part revsion referr.cecode siz€ date sc’irce. description author c3te

‘50V5 £Z/U1/I amron1un Sulfate J.. --

____

PERCENT COMPOSITIONSPECIES FINE COtRSE TOThL

S 24.0000 +- 1.0000SOL
73.0000 +- 3.6000

Sum 97.0000



srce pert revsion rferecr
code size date source dercr.ptiou author

Tr& T U972t/Ui Ii iñdITgCaUT

PERCENT COHPOSITION
SPECIES FINE COARSE TOTAL

71.0000 • 7.1000

71.0000



srce part revsion referencecode size date source description author daze
5111 V725/3 ffandIiciSU22tYy J9/3

PERCENT COMPOSITIONSPECIES FINE COARSE TOTAL

S
18.6000 + 1.8600Ca
23.3000 +- 2.3300S04
55.8000 -i-- 5.5800

Sun
97.7000



srce part VS1Ofl
refererrecode size date source de!;criptjorj author date

5177 F U777t3 E a? TEjöj—---. 5j— U73

PERCENT COtpOSI1IONSPECIES FINE COARSE

OC 83.000o ±- 8.3000

Sum 83.0000
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APPENDIX D

AVERAGE SOURCE CONTRIBUTION TAELES*

Average Result Category Regime Site Size Table No.
Study Average Mass S 1 F Cl

1 C C2
2 F C3
2 C C4

Study Average Lead S 1 F C5
1 C C6
2 F C?
2 C C8

Study Average Arsenic S 1 F C9
1 C ClO
2 F Cli
2 C C12

Study Average Cadmium S 1 F C13
2 F C14

Cl 6

Regime Stratified Average Mass 1 2 F Cl7
C C18

2 1 F Cl9
1 C C20
2 F C21
2 C C22

3 1 F C23
1 C C24
2 F C25
2 C C26

*Averages based on QSAS III source calculations.
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SUM 14.59 100.00
AVE. MASS 14.59 UG/M3

*A - STANDARD DEVIATION OF THE MEAN (STANDARD ERROR)
*3 - STANDARD DEVIATION OF THE DISTRThUTION

- AVERAGE SOURCE CONTRIEUTION UNCERTAINTY

Table C].

HAYDEN JAIL FINE AVERAGE
FINE PARTICLE FRACTION
NUMBER OF SAMPLES : 12
AVERAGE CHI-SQUARED : 3.85

SOURCE CONTRIBUTIONS TO MASS

SOURCE MEAN *A *3 *(

I

*A #>MDC
-(PERCENT)(UG/M3)

5095 NH3SO4 3.93+- .48 1.68 .57 28.19+- 2.71 12
5117 GYPSUM .38+- .21 .74 .06 2.84+- 1.45 4
5345 TRANS .19+- .14 .47 .08 1.57÷- 1.13 2
5365 KNECTT 1.42+- .59 2.04 .24 8.30+- 3.47 8
5368 SSFF1 .10+- .07 .24 .03 .61+- .41 2
5369 MTFF1 .03+- .03 .09 .02 .14+- .14 1
5370 MTFF2 .02+- .02 .05 .00 .15+- .15 1
5371 SSFF2 .02+- .02 .07 .00 .18+- .18 1
5372 2NDCD1 .02+- .02 .06 .00 .19+- .19 2.
5373 2NDCD2 .12+- .07 .25 .01 1.01÷- .66 3
5374 2NDCD3 .29+- .12 .42 .06 1.64+- .64 5
5376 SLPR#2 .03+- .03 .09 .00 .44+- .44 1
5378 CHORJ .12+- .08 .29 .04 1.13+- .76 2
5380 ORDUST 5.55÷- 1.82 6.31 .44 32.26+-. 5.72 11
5385 CONCOM .03+- .03 .09 .01 .24+- .24 1

UNEXPL 2.37÷- .52 1.80 21.11+- 4.19



e

Table’CZ

C

HAYDEN JAIL COARSE AVERAGE

COARSE PARTICLE FRACTION

NUMBER OF SAMPLES : 12

AVERAGE CHI-SQUAR.ED 2.14

SOURCE CONTRIBUTIONS TO MASS

SOURCE MEAN *A *B *A #>MDC -,

(UG/M3) (PERCENT)

5095 NH3SO4 .10+- .10 .35 .02 .69+- .69 1

5116 CaO .57+- .57 1.97 .17 1.00+- 1.00 1

5117 GYPSUM 2.56+- .50 1.75 .61 5.84+- .93 11 n

5365 IcNECTT 19.29+- 4.10 14.20 3.43 42.68+- 6.38 12

5368 SSFF1 .03+- .02 .07 .01 .08+- .06 2

5370 MTFF2 .00+- .00 .01 .00 .01+- .01 1 -

5371 SSFF2 .13+- .06 .21 .02 .28+- .11 5

5374 2NDCD3 .03+- .02 .06 .01 .07+- .05 2

5375 SLPR#1 .00+- .00 .01 .00 .00+- .00 1

5378 CHORDC .09+- .09 .33 .03 .21+- .21 1

5380 ORDUST 22.17+- 5.69 19.70 2.62 48.13+- 6.40 12

5385 CONCOM .01+- .01 .03 .00 .06+- .05 2

UNEXPL - .08+- 1.14 3.95 .95+- 2.76

SUM 44.90 100.00

AVE. MASS 44.90 UG/K3

*A - STANDARD DEVIATION OF THE MEAN (STANDARD ERROR)

* - STANDARD DEVIATION OF THE DISTRIBUTION

*( - AVERAGE SOURCE CONTRIBUTION UNCERTAINTY



Table C3

GARFIELD FINE AVERAGE
FINE PARTICLE FRACTION
NUMBER OF SAMPLES : 13
AVERAGE CR1-SQUARED : 3.63

SOURCE CONTRIBUTIONS TO MASS

*( )4LAJ *A #>MDC
(PERCENT)

.57 29.40+- 2.54 13

.02 .71+- .30 5

.09 1.57+- .89 3

.18 4.22+- 1.26 7

.01 .05+- .04 2

.01 .57+- .47 2

.00 .16+- .16 1

.01 1.06+- 1.06 1

.03 1.66+- .92 3

.03 .70+- .31 4

.01 .60+- .60 1

.04 .46+- .46 1

.04 .60+- .60 1

.50 38.01+- 466 13

.01 .86+- .63 2
19.38+- 3.97

SUM
AVE. MASS

14.96
14.96 UG/M3

100.00

*A - STANDARD DEVIATION OF THE MEAN (STANDARD ERROR)
*

- STANDARD DEVIA’rION OF THE DISTRIBUTION
- AVERAGE SOURCE CONTRIBUTION UNCERTAINTY

SOURCE MEAN *A *
. (UG/M3)---

5095 NH3SO4 4.11+- .43 1.55
5117 GYPSUM .09+- .04 .14
5345 TRANS .23+- .12 .44
5365 IQECTT .70+- .24 .87
5368 SSFF1 .01+- .01 .04
5369 MTFF1 .06+- .05 .19
5371 SSFF2 .02+- .02 .06
5372 2NDCD1 .07+- .07 .26
5373 2NDCD2 .25+- .14 .5.0
5374 2NDCD3 .12+- .06 .23
5376 SLPR#2 .05+- .05 .20
5378 CHORNX .09+- .09 .34
5379 PLNTRD .06+- .06 .22
5380 ORDUST 6.50+- 1.70 6.14
5385 CONCOM .13+- .09 .33

UNEXPL 2.47+- .62 2.25



Table C4

GARFIELD COARSE AVERAGE

COARSE PARTICLE FRACTION

NUMBER OF SAMPLES : 13
AVERAGE CR1-SQUARED : 2.86

SOURCE CONTRIBUTIONS TO MASS

SOURCE MEAN *A *B *A #>MDC

(UG/M3) (PERCENT)

5116 CaO .34+- .30 1.07 .09 .18+- .14 2

5117 GYPSUM 1.54+- .44 1.58 .38 3,16+- 1.05 8

5363 CANDRD .14÷- .14 .51 .04 .25+- .25 1

5365 KNECTT 3.25+- 1.67 6.02 .94 3.56+- 1.61 4

5366 CU ORT 5.29+- 3.60 12.97 1.09 5.02+- 3.47 2

5368 SSFF1 .05+- .04 .13 .01 .05+- .03 2

5371 SSFF2 .11+- .05 .20 .03 .23+- .14 4

5374 2NDCD3 .03+- .02 .06 .01 .08+- .05 2

5376 SLPR#2 .01+- .01 .03 .00 .01+- .01 2

5378 CH0R .02+- .02 .06 .01 .03+- .03 1

5379 PLNTRD .54+- .35 1.25 .14 .46+- .27 3

5380 ORDUST 67.25+-13.03 46.98 5.42 76.77+- 5.80 13

5385 CONCOM .00+- .00 .01 .00 .01+- .01 1

UNEXPL 10.97+- 4.41 15.92 10.18+- 3.95

SUM 89.55 100.00

AVE. MASS 89.55 UG/M3

*A - STANDARD DEVIATION OF THE MEAN (STANDARD ERROR)

*B - STANDARD DEVIATION OF THE DISTRIBUTION

- AVERAGE SOURCE CONTRIBUTION UNCERTAINTY



Table C5

HAYDEN JAIL FINE PB AVERAGE
FINE PARTICLE FRACTION
NUMBER OF SAMPLES : 12
AVERAGE Cu-SQUARED : 3.85

SOURCE CONTRIBUTIONS TO Pb

SUM
AVE. MASS

.1674

.1674 UG/M3
100 .00

*A - STANDARD DEVIATION OF THE MEAN (STANDARD ERROR)*3 - STANDARD DEVIATION OF THE DISTRIBUTION
- AVERAGE SOURCE CONTRIBUTION UNCERTAINTY

SOURCE MEAN *A *3 *C MEAN *A #>MDC(UG/M3) (PERCENT)5345 TRANS .0046+- .0032 .0110 .0023 4.54÷- 3.18 25365 KNECTT .0005+- .0002 .0007 .0001 .53+- .28 85368 SSFF1 .0210+- .0144 .0499 .0065 6.43+- 4.45 25369 KTFF1 .0033+- .0033 .0114 .0020 .68+- .68 15370 MTFF2 ..0022+- .0022 .0077 .0007 1.44+- 1.44 15371 SSFF2 .0044+- .0044 .0153 .0009 4.47÷- 4.47 15372 2NDCD1 .0051+- .0051 .0175 .0010 1O.15+-1O.15 15373 •2NDCD2 .0297+- .0179 .0620 .0045 24.09÷-12.64 35374 2NDCD3 .0730+- .0310 .1074 .0178 31.15+-11.63 55376 SLPR*2 .0084+- .0084 .0290 .0012 6.52+- 6.52 15378 CHORMX .0009+- .0006 .0022 .0003 .88+- .59 25380 ORDUST .0006+- .0002 .0007 .0003 .56+- .32 115385 CONCOM .0062+- .0062 .0215 .0019 4.00+- 4.00 1UNEXPL .0076+- .0059 .0204 4.57+- 4.43



Table C6

HAYDEN JAIL COARSE PB AVERAGE

COARSE PARTICLE FRACTION

NUMBER OF SAMPLES : 12

AVERAGE CR1-SQUARED : 2.14

SOURCE CONTRIBUTIONS To Pb

12
2
3.
5
2
1
1

12
2

SUM
AVE. MASS

.0342

.0342 UG/M3

100.00

SOURCE MEAN *A *B * MEAN *A #>MDC

----(PERCENT) -

(UG/M3)

5365 1ECTT .0048+- .0010 .0035 .0010 14.35+- 3.19

5368 SSFFI .0031+- .0024 .0082 .0008 11.05+- 7.45

5370 tITFF2 .0003+- . 0003 .0010 .0002 .98+- .98

5371 SSFF2 .0116+- .0056 .0195 .0027 30.67+-11.03

5374 2NDCD3 .0061+- .0042 .0144 .0016 13.71+- 9.37

5375 SLPR#1 .0006+- .0006 .0022 .0002 3.06+- 3.06

5378 CHORMX .0005+- .0005 .0016 .0001 .96+- .96

5380 ORDUST .0017+- .0004 .0015 .0005 6.60+- 1.91

5385 CONCOM .0033+- .0023 .0081 .0009 11.56+- 7.98

UNEXPL .0021+- .0011 .0040 7.07+- 3.13

*A - STANDARD DEVIATION OF THE MEAN (STANDARD ERROR)

*B - STANDARD DEVIATION OF THE DISTRIBUTION

*( - AVERAGE SOURCE CONTRIBUTION UNCERTAINTY

•1



Table C7

GARFIELD FINE PB AVERAGE
FINE PARTICLE FRACTION
NUMBER OF SAMPLES : 13
AVERAGE CMI - SQUARED : 3.63

SOURCE CONTRIBUTIONS TO Pb

100.00
-

k -:

--

L

k

4

,
I 7

ê1

)

.

-.

4

4

.7
14%

1ec

SOURCE MEAN *A *B *C *A 4>MDC
(UG/M3) (PERCENT)5345 TRANS .0053+- .0029 .0103 .0025 8.33+- 4.84 35365 KNECTT .0002+- .0001 .0003 .0001 .25+- .17 75368 SSFF1 .0029+- .0021 .0076 .0015 3.16+- 2.39 25369 MTFF1 .0079+- .0065 .0235 .0017 5.59+- 4.46 25371 SSFF2 .0034+- .0034 .0123 .0005 5.35+- 5.35 15372 2NDCD1 .0157+- .0157 .0566 .0023 8.69+- 8.69 15373 2NDCD2 .0614+- .0342 .1233 .0094 23.98+-12.64 35374 2NDCD3 .0304+- .0165 .0594 .0084 18.44+- 8.54 45376 SLPR#2 .0166+- .0166 .0599 .0023 7.22+- 7.22 15378 CHORNX .0007+- .0007 .0026 .0003 .21+- .21 15379 PLNTRD .0019+- .0019 .0068 .0013 .78+- .78 15380 ORDUST .0007+- .0002 .0006 .0003 .65+- .34 135385 CONCOM .0301+- .0216 .0778 .0042 16.11+-11.03 2UNEXPL - .0033+- .0064 .0230 1.24+- 3.67

•SUM .1739
AVE. MASS .1739 UG/M3

*A - STANDARD DEVIATION OF THE MEAN (STANDARD ERROR)*3
- STANDARD DEVIATION OF ThE DISTRIBUTION
- AVERAGE SOURCE CONTRIBUTION UNCERTAINTY



Table CS

GARFIELD COARSE PB AVERAGE

COARSE PARTICLE FRACTION

NUMBER OF SAMPLES : 13

AVERAGE CHI-SQUARED : 2.86

SOURCE CONTRIBUTIONS TO Pb

SUM
AVE. MASS

.0453

.0453 UG/M3

100.00

*A - STANDARD DEVIATION OF THE MEAN (STANDARD ERROR)

*B - STANDARD DEVIATION OF THE DISTRIBUTION

- AVERAGE SOURCE CONTRIBUTION UNCERTAINTY

I’

SOURCE MEAN * * *
* #>MDC

(UG/M3) (PERCENT)

5363 CANDRD .0015+- .0015 .0053 .0004 4.52+- 4.52 1

5365 KNECTT .0008+- .0004 .0015 .0002 3.68+- 2.75 4

5366 CU ORT .0010+- .0007 .0024 .0002 3.77+- 2.66 2

5368 SSFFI .0057+- .0041 .0148 .0014 11.80+- 8.23 2

5371 SSFF2 .0101+- .0050 .0180 .0030 20.09+- 9.69 4

5374 2NDCD3 .0059+- .0041 .0147 .0017 13.50+- 9.26 2

5376 SLPR#2 .0033+- .0023 .0082 .0007 11.42+- 7.74 2

5378 CHORV( .0001+- .0001 .0003 .0001 .29+- .29 1

5379 PLNTRD .0106+- .0068 .0244 .0029 13.81+- 8.28 3

5380 ORDUST .0052+- .0010 .0037 .0014 14.90+- 4.65 13

5385 CONCOM .0008+- .0008 .0030 .0005 2.60+- 2.60 1

UNEXPL .0004+- .0015 .0053 - .39+- 3.60

1
1



Table C9

HAYDEN JAIL FINE AS AVERAGE
FINE PARTICLE FRACTION
NUMBER OF SAMPLES : 12
AVERAGE CHI-SQUARED : 3.85

SOURCE CONTRIBUTIONS TO As

SUM
AVE. MASS

.0799

.0799 UG/M3
100.00

*A - STANDARD DEVIATION OF THE MEAN (STANDARD ERROR)

*B - STANDARD DEVIATION OF THE DISTRIBUTION
- AVERAGE SOURCE CONTRIBUTION UNCERTAINTY

5365
5368
5369
5370
5371
5372
5373
5374
5376
5378
5380
5385

SOURCE MEAN *A *B * MEAN *A #>MDC

(UG/M3) (PERCENT)

KNECTT .0000÷- .0000 .0000 .0001 .02÷- .01 8

SSFF1 .0164+- .0112 .0389 .0050 9.30÷- 6.65 2

KTFF1 .0087+- .0087 .0301 .0054 2.86+- 2.86 1

MTFF2 .0058+- .0058 .0202 .0019 4.41+- 4.41 1

SSFF2 .0028+- .0028 .0099 .0006 lO.48+-1O.48 1

2NDCD1 .0017+- .0017 .0058 .0009 4.76+- 4.76 1

2NDCD2 .0108+- .0065 .0224 .0021 26.46+-15.82 3

2NDCD3 .0219+- .0093 .0322 .0065 31.07+-13.45 5

SLPR#2 .0036+- .0036 .0125 .0006 12.96+-12.96 1

CHOR .0007+- .0005 .0016 .0002 1.75+- 1.27 2

ORDUST. .0005÷- .0001 .0005 .0002 1.97+- 1.50 11

CONCOM .0019+- .0019 .0066 .0006 1.44+- 1.44 1

UNEXPL .0052+- .0051 .0177 -7.48+-l1.92



Table ClO

I

HAYDEN JAIL COARSE AS AVERAGE FILTERS WITH AS VALUES ABOVE DET. LIMITS

COARSE PARTICLE FRACTION

NUMBER OF SAMPLES : 11

AVERAGE CHI-SQUARED 2.11

SOURCE CONTRIBUTIONS TO As

a

SOURCE MEAN *A *B *( *A #>t’IDC

(UG/M3) (PERCENT)

5365 KNECTT .0003+- .0001 .0002 .0003 2.06+- .72 11

5368 SSFF1 .0033+- .0025 .0083 .0010 19.08+-12.8O 2

5370 KTFF2 .0008+- .0008 .0028 .0006 4.64+- 4.64 1

5371 SSFF2 .0127+- .0061 .0201 .0035 69.72+-25.39 5

5374 2NDCD3 .0022+- .0015 .0048 .0013 19.26+-13.68 2

5375 SLPR#1 .0007÷- .0007 .0022 .0002 11.17+-11.17 1

5378 CHORMX .0003+- .0003 .0011 .0001 2.20+- 2.20 1

5380 ORDUST .0004+- .0001 .0004 .0004 4.06+- 1.59 11

5385 CONCOM .0008+- .0008 .0028 .0003 4.57+- 4.57 1

UNEXPL - .0053÷- .0018 .0059 -36.77+-1O.97

SUM .0163
100.00

AVE. MASS .0163 UG/M3

*A - STANDARD DEVIATION OF THE MEAN (STANDARD ERROR)

*B - STANDARD DEVIATION OF THE DISTRIBUTION

- AVERAGE SOURCE CONTRIBUTION UNCERTAINTY



Table Cli

GARFIELD FINE AS AVERAGE
FINE PARTICLE FRACTION
NUMBER OF SAMPLES : 13
AVERAGE CHI-SQUARED : 3.63

SOURCE CONTRIBUTIONS TO As

SOURCE *A *E MEAN *A #>MDC
(UG/M3) (PERCENT)

5365 KNECTT .0000+- .0000 .0000 .0000 .01+- .00 7
5368 SSFF1 .0023+- .0016 .0059 .0012 8.57+- 6.94 2
5369 MTFF1 .0208+- .0172 .0619 .0045 8.15+- 5.55 2
5371 SSFF2 .0022+- .0022 .0079 .0004 10.49+-10.49 1
5372 2NDCD]. .0040+- .0040 .0144 .0010 13.51+-13.51 1
5373 2NDCD2 .0222+- .0124 .0446 .0044 18.52+- 9.86 3
5374 2NDCD3 .0091+- .0049 .0178 .0029 15.13+- 9.11 4
5376 SLPR#2 .0072+- .0072 .0258 .0012 7.32+- 7.32 1
5378 CHORME .0005+- .0005 .0019 .0002 .26+- .26 1
5379 PLNTRD .0003+- .0003 .0012 .0003 .30+- .30 1
5380 ORDUST .0005+- .0001 .0005 .0002 1.78+- 1.06 13
5385 CONCOM .0092+- .0066 .0239 .0014 18.56+-13.53 2

t)NEXPL .0185+- .0118 .0427 -2.61+-10.05

SUM .0968 100.00
AVE. MASS .0968 UG/M3

*A - STANDARD DEVIATION OF THE MEAN (STANDARD ERROR)
* - STANDARD DEVIATION OF THE DISTRIBUTION
* - AVERAGE SOURCE CONTRIBUTION UNCERTAINTY



Table C12

GARFIELD COARSE AS AVERAGE

COARSE PARTICLE FRACTION
NUMBER OF SAMPLES 13
AVERAGE CR1-SQUARED : 2.86

SOURCE CONTRIBUTIONS TO As

SUM
AVE. MASS

.0222

.0222 UG/M3
100.00

STANDARD DEVIATION OF THE MEAN (STANDARD ERROR)

STANDARD DEVIATION OF THE DISTRIBUTION

AVERAGE SOURCE CONTRIBUTION UNCERTAINTY

SOURCE
-.

(UG/M3)----
MEAN *A *B * MEAN *A #>MDC

----(PERCENT)
2.35+- 2.35 1

5363 CANDRD .0002+- .0002 .0007 .0001

5365 1ECTT .0000+- .0000 .0001 .0001 .46+- .35

5368 SSFF1 .0056+- .0040 .0145 .0016 14.51÷-1O.78

5371 SSFF2 .0101+- .0050 .0180 .0034 43.934-22.62

5374 2NDCD3 .0019+- .0013 .0047 .0012 13.45+- 9.13

5376 SLPR#2 .0015+- .0010 .0036 .0004 17.66+-11.96

5378 CHOR .0000+- .0000 .0002 .0000 .63+- .63

5379 PLNTRD .0021+- .0014 .0050 .0008 8.98+- 5.31

5380 ORDUST .0013+- .0002 .0009 .0010 9.10+- 2.64

5385 CONCOM .0003+- .0003 .0011 .0002 3.59+- 3.59

UNEXPL - .0009+- .0039 .0142 -14.68+-15.54

4
2
4
2
2
1
3

13
1

*A -



Table C13

HAYDEN JAIL FINE CD AVERAGE FILTERS WITh CD VALUES ABOVE DET. LIMITS

FINE PARTICLE FRACTION
NUMBER OF SAMPLES : 6
AVERAGE Cu-SQUARED : 2.53

SOURCE CONTRIBUTIONS TO Ccl

SOURCE MEAN *A *B *( *A #>MDC
(UG/M3) (PERCENT)

5345 TRANS .0000+- .0000 .0001 .0000 .96+- .96 1
5365 KNECTT .0000+- .0000 .0000 .0001 .21÷- .12 3
5368 SSFF1 .0043+- .0028 .0069 .0013 30.564-20.62 2

5369 MTFF1 .0009÷- .0009 .0022 .0005 6.96+- 6.96 1

5371 SSFF2 .0004+- .0004 .0010 .0001 9.89+- 9.89 1

5373 2NDCD2 .0008+- .0008 .0019 .0001 19.964-19.96 1

5374 2NDCD3 .0039+- .0019 .0047 .0010 29.87+-15.62 3

5376 SLPR#2 .0008+- .0008 .0021 .0001 5.48+- 5.48 1
UNEXPL -.0004+- .0038 .0094 -3.90+-29.72

SUM .0109 100.00
AVE. MASS .0109 UG/M3

*A - STANDARD DEVIATION OF THE MEAN (STANDARD ERROR)
*3 - STANDARD DEVIATION OF THE DISTRIBUTION

- AVERAGE SOURCE CONTRIBUTION UNCERTAINTY



Table C14

GARFIELD FINE CD AVERAGE FILTERS WITh CD VALUES ABOVE DET. LIMITS

FINE PARTICLE FRACTION

NUMBER OF SAMPLES : 5

AVERAGE CR1-SQUARED : 4.24

SOURCE CONTRIBUTIONS TO Cd

SOURCE MEAN *A *B * *A #>MDc

(UG/K3) (PERCENT)

5345 TRANS .0000+- .0000 .0001 .0000 .29+- .29 1

5365 KNECTT .0000+- .0000 .0000 .0001 .17+- .10 3

5369 WFFl .0023+- .0023 .0051 .0004 21.79+-21.79 I

5372 2NDCD1 .0005+- .0005 .0010 .0001 2.80+- 2.80 1

5373 2NDCD2 .0030+- .0030 .0066 .0005 22.04+-22.04 1

5374 2NDCD3 .0008+- .0005 .0012 .0003 6.95+- 426 2

5385 CONCOM .0007+- .0007 .0016 .0001 5.60+- 5.60 1

UNEXPL .0060+- .0034 .0076 40.36+-24.28

SUM .0133 100.00

AVE. MASS .0133 UG/M3

*A - STANDARD DEVIATION OF ThE MEAN (STANDARD ERROR)

*B - STANDARD DEVIATION OF ThE DISTRIBUTION

- AVERAGE SOURCE CONTRIBUTION UNCERTAINTY



Table Cl?

Regime 1

HIGH WIND SPEED FROM EAST, SITE 2 FINE AVERAGE
FINE PARTICLE FRACTION
NUMBER OF SAMPLES : 3
AVERAGE CHI-SQUARED : 5.20

MEAN *A *B
(UG/M3).--

.93 1.62

.13 .22

.11 .19

.31 .54

.24 .42

.98 1.70

.37 .63
1.96 3.40

* *A
(PERCENT)-

.43 26.87+- 584

.03 .88+- .88

.03 1.61+- 1.61

.03 4.61+- 4.61

.02 1.52+- 1.52

.27 30.84÷- 2.20

.04 2.56+- 2.56
31.11÷- 9.79

3
1
1
1
1
3
1

SUM
AVE. MASS

12.28
12.28 UG/M3

100.00

*A - STANDARD DEVIATION OF THE MEAN (STANDARD ERROR)
*B - STANDARD DEVIATION OF THE DISTRIBUTION

- AVERAGE SOURCE CONTRIBUTION UNCERTAINTY

SOURCE CONTRIBUTIONS TO MASS

SOURCE

5095
5117
5365
5372
5373
5380
5385

NH3SO4
GYPSUM
KNECTT
2NDCD1
2NDCD2
ORDUST
CONCOM
UNEXPL

3.17+-
.13+-
.11+-
.31+-
.24+-

3.85+-
.37+-

4.11+-

#>MDC



Table C18

Regime I.

HIGH WIND SPEED FROM EAST, SITE 2 COARSE AVERAGE

COARSE PARTICLE FRACTION

NUMBER OF SAMPLES : 3

AVERAGE CR1-SQUARED : 4.17

SOURCE CONTRIBUTIONS TO MASS

SOURCE MEAN *A *B
(UG/M3)----

5116 CaO 1.49+- 1.19 2.06

5366 CU ORT 22.94+-11.57 20.04

5371 SSFF2 .07+- .07 .12

5376 SLPR#2 .03+- .03 .04

5379 PLNTRD .92+- .92 1.60

5380 OR.DUST 83.42÷-46.30 80.19

UNEXPL 36.70+- 3.15 5.45

.07+- .07

.02+- .02

.42+- .42

49.17+-15.37

27.74+- 4.97

SUM 145.57

AVE. MASS 145.57 UG/M3

100.00

*A - STANDARD DEVIATION OF THE MEAN (STANDARD ERROR)

- STANDARD DEVIATION OF THE DISTRIBUTION

*( - AVERAGE SOURCE CONTRIBUTION UNCERTAINTY

C

* 4Ej *A

(PERCENT)-

‘C

.80+- .51

21.77+41.46
.39

4.71
.01
.00
.16

8.25

2
2
1
1
1
3



Table C19

Regime 2

LOW WIND SPEED FROM SOUTH, SITE 1 FINE AVERAGE
FINE PARTICLE FRACTION
NUMBER OF SAMPLES : 5
AVERAGE Cu-SQUARED : 4.07

SOURCE CONTRIBUTIONS TO MASS

.65

.09

.10

.06

.05

.04

.01

.01

.01

.08

.05

.21

.02

MEAN *A
(PERCENT)--

36.27+- 2.42
3.17+- 2.35
2.53+- 2.53
1.93+- .83

.75+- .75

.34+- .34

.35+- .35

12.74 100.00
12.74 UG/M3

*A - STANDARD DEVIATION OF THE MEAN (STANDARD ERROR)
- STANDARD DEVIATION OF THE DISTRIBUTION

* - AVERAGE SOURCE CONTRIBUTION UNCERTAINTY

#>MDC

5
2
1
3
1
1
1
1
1
2
1
5
1

*CSOURCE MEAN *A *

(UG/M3)----
5095 NH3SO4 4.53+- .41 .92
5117 GYPSUM .55+- .44 .98
5345 TRANS .29+- .29 .65
5365 KNECTT .21+- .09 .20
5368 SSFF1 .14+- .14 .31
5369 MTFF]. .06+- .06 .14
5370 MTFF2 .04+- .04 .08
5371 SSFF2 .05+- .05 .11
5372 2NDCD1 .04+- .04 .10
5374 2NDCD3 .33+- .23 .51
5378 CHOROC .14+- .14 .32
5380 ORDUST 2.71+- .49 1.10
5385 CONCOM .06+- .06 .14

UNEXPL 3.58+- .46 1.04

SUN
AVE. MASS

.44+-

.46+-
1.95+-
1.25+-

20.88+-
.58+-

29.11+-

.44

.46
1.27
1.25
1.60

.58
4.42



Table C20

Regime 2

(

LOW WIND SPEED FROM SOUTH, SITE 1 COARSE AVERAGE
COARSE PARTICLE FRACTION
NUMBER OF SAMPLES : 5
AVERAGE CHI-SQUARED : 1.67

4
SOURCE CONTRIBUTIONS TO MASS

SOURCE tpj *A *B *( MEAN *A #>t1DC

(UG/M3)---- -(PERCENT)
5095 NH3SO4 .24+ .24 .54 .04 1.65+- 1.65 1
5117 GYPSUM 1.86+ .92 2.05 .40 5.32+- 1.52 4

5365 KNECTT 18.29+ 7.91 17.69 2.62 55.61+- 9.49 5

5368 SSFF1 .02+ .02 .04 .00 .13+- .13 1

5370 MTFF2 .00+ .00 .01 .00 .03÷- .03 1

5371 SSFF2 .16+ .13 .28 .02 .37÷- .23 2

5374 2N’DCD3 .04+ .04 .08 .01 .11+- .11 1

5380 ORDUST 8.30+ .90 2.01 1.58 38.02+- 8.86 5

5385 CONCOM .02+ .02 .04 .00 .12+- .12 1

UNEXPL - .48+ .92 2.05 -1.36+- 3.35

SUM 28.45 100.00
AVE. MASS 28.45 UG/M3

*A - STANDARD DEVIATION OF THE MEAN (STANDARD ERROR)

- STANDARD DEVIATION OF ThE DISTRIBUTION
*( - AVERAGE SOURCE CONTRIBUTION UNCERTAINTY



Table C21

Regime 2

LOW WIND SPEED FROM SOUTh, SITE 2 FINE AVERAGE
FINE PARTICLE FRACTION
NUMBER OF SAMPLES : 4
AVERAGE CHI-SQUARED : 3.72

SOURCE CONTRIBUTIONS TO MASS

SOURCE *A *B * *A >MDC
(UG/M3 (PERCENT)

5095 NH3SO4 4.81+- .73 1.47 .66 34.93+- 1.05 4
5117 GYPSUM .13+- .07 .14 .04 1.14+- .61 3
5345 TRANS .49+- .30 .59 .21 4.21+- 2.44 2
5365 KNECTT .47+- .47 .94 .10 2.29+- 2.29 1
5369 MTFF1 .04+- .04 .07 .01 .31+- .31 1
5371 SSFF2 .05+- .05 .10 .01 .53+- .53 1
5373 2NDCD2 .37+- .37 .75 .04 1.82+- 1.82 1
5374 2NDCD3 .14+- .08 .16 .03 1.08+- .62 2
5378 CMOR .31+- .31 .62 .12 1.49+- 1.49 1
5380 ORDUST 4.34+- 1.03 2.07 .33 30.88+- 5.5.7 4

UNEXPL 2.72+- .44 .88 21.30+- 5.10

SUM 13.88 100.00
AVE. MASS 13.88 UG/M3

*A - STANDARD DEVIATION OF THE MEAN (STANDARD ERROR)
*E - STANDARD DEVIATION OF THE DISTRIBUTION
* - AVERAGE SOURCE CONTRIBUTION UNCERTAINTY



Table C22

Regime 3

LOW WIND SPEED FROM SOUTH, SITE 2 COARSE AVERAGE

COARSE PARTICLE FRACTION
NUMBER OF SAMPLES : 4
AVERAGE CHI-SQUARED : 2.22

SOURCE CONTRIBUTIONS TO MASS

SOURCE MEAN *A *B *( *A #>1DC

(tJG/M3) (PERCENT)

5117 GYPSUM 2.16+- .70 1.40 .55 4.70÷- .90 4

5365 INECTT 2.81+- 1.99 3.98 1.19 5.36+- 3.31 2

5371 SSFF2 .15+- .15 .31 .02 .25+- .25 1

5374 2NDCD3 .08+- .05 .10 .02 .26+- .15 2 J
5376 SLPR#2 .02+- .02 .03 .00 .03+- .03 1

5378 CHOR .05+- .05 .10 .03 .10+- .10 1

5379 PLNTRD .11+- .11 .21 .07 .36+- .36 1

5380 0P..DUST 38.41+- 4.41 8.82 2.77 88.00+- 4.95 4

UNEXPL 1.10+- 2.31 4.61 .94÷- 5.02

SUM 44.89 100.00

AVE. MASS 44.89 UG/M3

*A - STANDARD DEVIATION OF THE MEAN (STANDARD ERROR)

- *E - STANDARD DEVIATION OF THE DISTRIBUTION

- AVERAGE SOURCE CONTRIBUTION UNCERTAINTY



Table C23

Regiuie 3

MODERATE WINDS FROM SOUTH EAST, SITE 1 FINE AVERAGE
FINE PARTICLE FRACTION
NUKPER OF SAMPLES : 5
AVERAGE CHI-SQtJARED : 2.16

SOURCE CONTRIMJTIONS TO MASS

.60

.05
44

.02

.03

.06

.05

.81

#>MDC

5
1
4
1
3
2
1
5

SUM
AVE. MASS

18.18
18.18 UG/M3

100.00

*A - STANDARD DEVIATION OF TIlE MEAN (STANDARD ERROR)
*B - STANDARD DEVIATION OF THE DISTRIBUTION
*(

- AVERAGE SOURCE CONTRIBUTION UNCERTAINTY

SOURCE MEAN *A *B
(UG/M3)---

5095 NH3S04 3.92+- 1.01 2.25
5117 GYPSUM .30+- .30 .67
5365 KNECTT 1.98+- .81 1.82
5368 SSFF1 .10+- .10 .22
5373 2NDCD2 .29+- .15 .33
5374 2NDCD3 .30+- .20 .45
5378 CHORIIX .16+- .16 .35
5380 ORDUST 10.30+- 3.41 7.63

UNEXPL .85+- .71 1.60

MEAN *A
--(PERCENT)-
21,41+- 3.62
2.80+- 2.80
9.53+- 2.69

.73+- .73
2.42+- 1.43
1.54+- .96
1.46+- 1.46

51.70+- 5.62
8.42÷- 4.78



C

Table C24

Regime 3

MODERATE WIND FROM SOUTh EAST, SITE 1 COARSE AVERAGE

COARSE PARTICLE FRACTION

NUMBER OF SAMPLES : 5

AVERAGE CR1-SQUARED : 2.33

SOURCE CONTRIBUTIONS TO MASS
4

SOURCE *A *B * #>MDC

(UG/M3) (PERCENT)

5117 GYPSUM 2.96+- .70 1.56 .81 5.59+- 1.72 5

5365 KNECTT 22.00+- 516 11.54 4.14 35.58+- 7.40 5

5368 SSFF1 .05+- .05 .11 .01 .06+- .06 1

5371 SSFF2 .12+- .09 .19 .02 .25+- .16 2

5374 2N”DCD3 .03+- .03 .06 .01 .06+- .06 1

5375 SLPR#1 .01+- .01 .02 .00 .01+- .01 1

5378 CRORVC .23+- .23 .51 .06 .49+- .49 1

5380 ORDUST 39.31+- 9.10 20.35 3.79 61.16+- 8.10 5

UNEXPL -2.33+- 1.43 3.20 -3.20+- 2.18

SUM 62.37 100.00

AVE. MASS 62.37 UG/M3

*A - STANDARD DEVIATION OF THE MEAN (STANDARD ERROR)

*B - STANDARD DEVIATION OF THE DISTRIBUTION

*( - AVERAGE SOURCE CONTRIBUTION UNCERTAINTY



Table C25

Regime 3

MODERATE WIND FROM SOUTH EAST, SITE 2 FINE AVERAGE
FINE PARTICLE FRACTION
NUMBER OF SAMPLES : 4
AVERAGE CR1-SQUARED : 1.51

SOURCE CONTRIBUTIONS TO MASS

SOURCE *A *B MEAN *A #>MDC
(UG/M3) (PERCENT)

5095 NH3SO4 3.90+- .97 1.93 .57 22.81+- 3.51 4
5345 TRANS .25+- .25 .49 .07 .89+- .89 1
5365 KNECTT 1.54+- .39 .78 .42 9.02+- 1.40 4
5368 SSFF1 .04+- .03 .06 .02 .16+- .10 2
5373 2NDCD2 .25+- .25 .49 .03 2.44+- 2.44 1
5374 2NDCD3 .20+- .20 .40 .04 .72+- .72 1
5376 SLPR#2 .18+- .18 .35 .02 1.94+- 1.94 1
5379 PLNTRD .20+- .20 .39 .14 1.95+- 1.95 1
5380 ORDUST 11.81+- 4.68 9.35 .92 55.12+- 9.59 4

UNEXPL .37+- .57 1.15 4.96+- 4.03

SUM 18.73 100.00
AVE. MASS 18.73 UG/M3

*A - STANDARD DEVIATION OF THE MEAN (STANDARD ERROR)
*B - STANDARD DEVIATION OF THE DISTRIBUTION
*( - AVERAGE SOURCE CONTRIBUTION UNCERTAINTY



Table C26

SUM
AVE. MASS

98.31
98.31 UG/M3

100.00

STANDARD DEVIATION OF THE MEAN (STANDARD ERROR)

STANDARD DEVIATION OF THE DISTRIBUTION

AVERAGE SOURCE CONTRIBUTION UNCERTAINTY

Regixae 3

MODERATE WIND FROM SOUTH EAST, SITE 2 COARSE AVERAGE

COARSE PARTICLE FRACTION

NUMBER OF SAMPLES : 4

AVERAGE CHI-SQUARED : 3.18

SOURCE CONTRIBUTIONS TO MASS

SOURCE MEAN *A *B *C MEAN *A #>MDC

(UG/M3) (PERCENT)

4

5117
5365
5368
5371
5379
5380

GYPSUM
KNECTT
S S FF1
SSFF2
PLNTRD
ORDUST
UNEXPL

1.85+- 1.10

7.76+- 4.59

.06+- .06

.15+- .09
.96+- .96

86.37+-23.06

1.17+- 3.07

2.21
9.18

.11
.18

1.93
46.11

6.15

.37 4.22+- 3.11 2

1.87 6.22+- 3.74 2

.01 .04+- .04 1

.05 .46+- .40 2

.26 .81+- .81 1

5.92 86.00+- 2.58 4

2.24+- 2.90

*A -

*8 -

*C -

1
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HAYDEN POINT SOURCE INVENTORY TOTALS

Source Description

ASARCO Smelter Stack

ASARCO Smelter Bui-lding Fugitives

ASARCO Slag Dump

Coper Ore Storage

Copper Ore Crushing and Conveying

Lime Handling

Gypsum Handling

FM1O Emissions

(tons/year)

87.6

17.7*

7 /
40 —‘

N
15.7

-E
13

13

Total Foint Source PM1O Emission 256

*Changed 4rom 22as a result o4 comparison with
and dispersion model results.

receptor



HAYDEN AREA SOURCE EMISSIONS INVENTORY TOTALS

SUNARV REPORT - ACTIVITY LEVELS AND EISSlONS

File directories: b: (A:tivity values I
9: (Erission 1actors)

DATE: 01104180 TlE: 7:02 Esissions inzi year

Activity Cell Records Total Units P10 P1
TSP P2,5

103 ARTERIALS — LX B T TOTAL 19 11,124,000 1000 PM 3,771.1 3,431.9 2,608.6 2,080.0 0.0

los LDtAL STREETS - El El TOTAL 33 1,109,000 1000 ‘dM 419.1 381.0 295.7 22.5 0.0

1h13 ARIERIALS — FUB DUST TOTAL 18 9,344,000 1000 PM 46,720.0 18,220.8 7,942.4 0.0 0.0

115 LOCAL STREETS — FUB DUST TOTAL 33 1,109,000 1000 PM 5,540.0 2,160.6 941.8 0.0 0.0

120 UN?AVED ROADS — FUB DUST TOTAL 22 53,500 1000 PM 108,284.0 48,738.5 12,E6.9 0.0 0.0

121 CANYON RD — UNPAVED TOTAL 3 7,800 1000 PM 15,787.2 7,105.8 1,875.9 0.0 0.0

122 KENNECOTT RD - UNPAVED TOTAL 3 16,000 1000 PM 32,384.0 14,576.0 3,848.0 0.0 0.0

125 OFF ROAD VEHICLES TOTAL 9 72,000 1000 PM 10,512.0 4,680.0 1,224.0 0.0 0.0

160 CLEARED AREAS — KB DUST TOTAL 15 218,000 ACRES 82,513,0 4,578.0 43.6 0.0 0.0

1B4 TAILINGS PILES - KB DUST TOTAL 12 1,760,000 ACRES +*eit*eai 169,840.0 1,594.0 0.0 0.0

221 WOOD BURNING STOVES TOTAL 6 39,200 TONS 823.2 585.0 392.0 96,0 0.0

275 LDCOO1IVES —. EXHAUST TOTAL 7 965,200 1000 LALLONS 12,065.0 10,858.4 9,748.4 8,928.0 0.0

* TOTAL 180 **H**e*.t 285,159.0 43,361.3 11,332.5 0.0



HAYDEN PLANNING AREA EMISSIONS INVENTORY

I NTRODUCT I ON

This report contains the Hayden point and area source

emissions inventory documentation. The area and point

source totals are listed in the two preceding tables. The

first section of this report shows the point source

documentation and the second the area source documentatiom.

The area soure data were organized in the ASES

microcomputer emissions i nventory data management system.

Attached at the back of the report are the emissions

inventory totals by activity and grid square, a grid map and

a printout of area source emission factors.

PDINT SOURCE EMISSIONS INVENTORY DOCUMENTATION
,-

7

ASARCO Smelter Stack

The emission rate + 20 lbs per hour particlulate was

obtained from the emissions inventory data submitted to the

Arizona Department of Health Services by ASAFCQ. Because

emission were predominantly metal -Fume it was assumed all

particulate could be included as PM1O.

ASARCO Smelter Building Fugitives

Emission factors fr-cm AF’—42 Sec.7.3. for copper

smelter fugitive emissions (TSP) are as follows:

Flash Furnace (Smelting Furnace) = 0.4 lb/ton concentrate

Converter = 4.4 lb/ton concentrate

Anode Furnace = 0.5 lb/ton concentrate

Assume 90% control of flash furnace and converter- fugitives,

no control c-f the anode furnace, and 60% o-f total

particulate as PM1O.

•0.1(0.4) + 0.1(4.4) + 0.5>0.? = 0.69 lbsPMlO/T Conc

At apprc i matel y 500,000 tons concentr-ate processed

annually, estimated emissions aré 172 tons/year. The

receptor modeling/dispersion modeling indicated severe

overestimation of this number.

ASARCO Slag Dump
AP—42 contains no emission factor for the dumping of

copper furnace slag. Conversation with ASARCO indicated

that one 20 ton dump occur-ed approximately every hour. This

value could not be used as no factor- applied. AP—42

contained a 4acto- for- lead slag cooling of 0.47 lbs/ton of

product. With this factor and the annual production rate of



167,00o tons copper ASARCO’s data submitted to ADHS, an

emi ssi on rate 40 to per year was cal cul ateci. Al 1

emissions were estimated to be in the FM10 range.

Copper Ore Storage

The ADHS supplied scur’ce test information indicating

emissions of 0.6 lbs/hour per 15,000 cfm for the Rotoclones

Dfl the crusher and ore conveyor’ system. Two 15t:oo c-fm

Rotoclones on the storage area were thus estimated yo emit

1.2 lbs/hour. Assuming the Rotoclones are 95 percent

e4ficient and that the hooding capi4,res 80% of the emission,

the hourly emission rate, assuming 5o% asFMlU, becomes 3 6

lbs/hour, or 15.7 Tons/yeth-.

Copper Ore Crushing and Conveyino

Approimatsiy 6 Rotoclone collectors control dust from (
this equipment. Using the same size Rotoclones and the same

capture and ficiency as above, the F’MlO emissions

calculate to 4r lbs/hour’. -Adding 25% to cover’ sources not

hooded and vente.d.-ter1lectors the total calculates to-

Tons/year.

Lime Handling

According to ASARCD no lime kilns were operated in 1986

or’ 1997. ASARCO purchases lime, which is stored on the

fermer’ Kennecott property and trucked to the concentrator

area as needed. An average c-f 3 lbs/hour’ was estimated for

these combined source locations, calculating to 13 ton per’

year PMIO.

Gypsum Handling

A loading hopper above the rail siding Just south c-F

Winkleman was the only identified source of Gypsum. The

loading area has no dust control equipment. This emission

was equated to the lime handling, estimated at 13 tons/yr

F’MlO.

DOCUMENTATION OF AREA SOURCE EMISSIONS INVENTORY

Ar’terials — Exhaust. Er’ake. and Tire Wear’ (Activity Code

103>

Activity Levels
The average daily traffic(ADT) data were obtained -from

the Arizona Department c-f Transpcrtation(ADOT) “Traffic on

the Arizona Highway System, 1984”. Only Highways 77 and 177

were considered in the “arterial” category. All other

streets were designated “local”.



Local Paved Streets rake Ehaust. and Tire Wear (AcUvity

Code 105)

ctivity Levels

No traffic counts were available for these streets.

Estimates were derived from the differences in ADOT’s

traffic counts on the roads on either side of Hayden and

Winkleman, and from traffic observations.

Emission Factors for Exhaust Erake and Tire Wear

for all Street Types (103 105) Emissions were

cal cul ated using the- 4o1l oi ng equations obtained from EPA

Rg.IX, citing EPA 460/3—85—007 (Energy and Environmental

Associates, Inc.) and t&ELE3 (See Maricopa/Fima report for

additional emission factor information concerning these

categories):

TSP F’M1O/0.9 (not given, est. from PM1O)

PM1O = traffic speed(exp —0.19)

PM2.5 traffic speed (exp —0.17)

PM1 traffic speed(exp —0.16)

Traffic speed estimates were as follows:

Arterials 35 mph

Local Streets 25 mph
V

These calculated to the following emission factors:

Arterials TSP = 0.678 lbs/1000VMT

PM1O = 0.617lbs/I000VMT

PM2.5 0.46 lbs/jOOC’VMT

PM1 = 0.374 lbVs/1000VMT

Local Streets TSP 0.756 lbs/1000VMT

PM1Q = 0.687 lbs/1OC)OVMT

PM2.5 0.516 lbs/1000VtIT

PM1 = 0.409 lbs/1000VMT

Reliability of Estimates

V Estimates were given a “C” rating.

Arterials — Fupitive Dust (Activity Code 113)

Activity Levels

From ADOT,1984, the same as Activity Code 103

Local Paved Streets — Fuitive Dust (Activity Code 114)

Activity Levels
V

Same as Activity Code 104
V



Emission Factors for Fugitive Dust from all Paved Rcd

Types (Activity Code 113., and 114)

The factor’s used were derived from the EPA AP—42

Section 1l.2.—5 equatiens using results of silt loading

measurements in the Tucson area conducted by Engineering

Science in July, 1966. (“PMlO Emissions Inventory Data for’

the Maricopa and Pima Planning Areas”, EPA Contract 66—02—

398Gm Work Assignment 35, January, 1967). These silt

loading averages were similar to those measured by EPA for

average U. S. cities. The following shows the equation:

£ k (5L)P (lbs/vwr)

0.7

where E particulate emission factor (lbs/VMT)

L total rcd surface dust loading (grains/4’t2)

S = surface silt content, fraction of particles

75 urn diameter’. (American Association of

State Hiahway Officials)

V = base emission factor (lbs/VMT)

p exponent (dimensionless)

(Combined SL = silt loading in gr’ains/4t2)

For TSP K = 0.0208, p = 0.9

F’ Ml C) K = C). C) C) 61 p 0. B

PM2. 5 K 0. 0036, p = 0. 6

For’ arterials and local streets the measured silt

loadings from the Firna Planning Area test sites were

calculated into emission 4actors and the factors averaged to

apply to all areas. This average 4 actor’ was used for both

arterial and local streets. Section 2 of the Maricopa/F’ima

report lists the silt loadings from which the factors

calculated. The average silt loading was 0.327

grains/square foot. The average silt loading value used in

the equation calculates to apprcdmately the same result as

averaging individual emission factor’s. Following are the

emission factors:

Arterials and Local Streets TSP = 10 lbs/1000VMT

PM1O = 3.9 lbs/1000VMT

PM2.5 = 1.7 lbs/1000VMT

Reliability of Estimates

These estimates were given a “C” to “D” rating.

Unpaved Roads., Streets, Alleys., Parking Lots — Fugitive Dust

(Activity Code 120)

Activity Levels

The VMTs for these categories were derived from

observations and judgements for traffic on unpaved rural and

small community roads.

Emissions Factors



The unpaved road silt sample taken at Kennecott Road

showed a 12.5% silt content. This compares with EPA’s

default value for estimating unpaved road silt content of

12%. Following is the unpaved road equation from AP—42

Section 11.2.1, with estimates for each parameter:

E — X(59) (i_) (.!__) (!.)
0.7 (365) l.bs/VMT

12 30 3 4 365

K = particle size multiplies = 0.8 for TSP
= 0.36 4cr PM1O
= 0.095 for PM2.5

= silt content = 12.5

S = average speed = 25 mph

W = vehicle weight 2.5 tons

w = number of wheels = 6

p number of days exceeding 0.1” precipitation = 30

Emission factors useing these values calculated as

follows:
TSP = 4048 lbs/1000YMT
FM10 = 1822 lbs/1000VMT
PM2.5 = 481 lbs/1C)OOVMT

Reliability of Estimates
Additional samples collected and analyzed would have

improved estimate reliability. The estimates used were

judged a “D”.

044—Road Vehic]es (Activity Code 125)

Activity Levels
These activity levels were estimated from observations

and from conversations with Hayden residents.

Emission Factor
The unpaved road emission factor equation from AP—42

Section 11.2.1 was used for these estimates. (Category 120

lists the equation) The silt content was increased to 15%

to reflect the generally higher silt content of lesser used

unpaved areas. The following numbers were used to calculate

the factor:

Speed 30
Weight = 0.2 tons
Wheel s

p 30days
Silt = 15%

Resultant emission factors were as follows:

TSP = 378 lbs/1000VMT

PM1O = 170 lbs/1000VMT

PM2.5 = 45 lbs/1000VMT



Reliability of Estimates
These estimates were rated a “D”.

Cleared Areas — Wind Elown Dust (Activity Code 16(D)

Activity Levels
Dbservations and comparisons with other studies (PEI

Associates,1965, for EPA) and (TRW Inc.,1982, for EPA) were
the basis for the areas judged to’ be susceptible to wind
erosi on.

Emission Factor’
Figure 1 shows the wind speed frequencies for Hayden

developed from the ASARCO monitoring station located in the
town of Hayden. Note that the hind speeds are jr knots/hr.
Table 1 lists the wind speed frequencies in miles/hour’ and
meters/sec and also shows the calculations for’ development
of ci eared area emission factors.

The flux equations shown were developed by Nickling
and Gillies from wind tunnel test data at construction sites
(Nickling, W.G. , and Gillies, J.A. “Evaluation of Aerosal
Production Potential of Type Surfaces in Arizona” MND
Associates, July 1986). Test results from the Tuscon
construction site were selected to characterize the Hayden
cleared areas.. The test particle size results were particle
counts rather than aerodynamic mass, and required conversion
to mass thr’ough assumptions and calulations. The PM1O El
for Maricopa/Fima report describes this procedure.
Following are the emission factors developed:

TSP = 0.75(578) = 753 lb/acre/yr
PM1O = 0.055(434) = 41 lb/acre/yr
PM2..5 = 0.0005(434) = 4 lb/acre/yr

Reliability of Estimates
These estimates were given a “D” rating..

Taj1jns Piles — Windblown Dust (Activity Code 184)

Activity Level
The areas of the tailings copper tailings piles were

scaled from USGS maps of the Hayden area and applied to the
emssions inventory grid squares.

Emissions Factors
Wind tunnel tests conducted in June, 1986 (see Nuckling

and Gillies, or the Maricopa/ Pima report — Section 2)
pr•ovided threshold wind speed and 4lu< equation data for the
Hayden tailings piles. Figure 1 lists wind speed frequency
data for’ the Hayden area measured at the downtown Hayden



station. These wind speeds may be somewhat lower than

experienced at the tailings piles, the latter of which are

in the middle of a valley and less protected. Table 2 shows

the flux values in each of the two applicable wind speed

categories and a sample calculation for emissions of total

particulate. Mass paricle size distributions were

calculated from particle count data of windbor’ne samples

collected in the wind tunnel windstream. Section 2 of the

Man copa/Pi ma report illustrate this methodology. Foil owing

are the calculated size specific emission factors.

TSP = 3513 lbs/acre/yr
PMIO = 193 lbs/acre/yr
PM2.5 1.8 lbs/acre/yr

Reliability of Estimates
The wind tunnel tests provided source specific

emissions threshold and cmi ssi ons data. Possible weaknesses

in the factors are the wind data from a more sheltered area

and the uncertainties associated with converting particle

counts to particle mass distributions. These factors rate a

“C” to “D”

Wood Burning Stoves (Activity Code 221)

Avity Level
Convcrsation with local residents indicated that wood

was not used significantly as a fuel in the Hayden area. An

EPA publication, “Guide for Compiling a Comprehensive

Emissions Inventory” EPA, ADQPS, March 1973, indicated that

using wood as a fLLel a residence would burn 0.0017 tons per

degree day. Phoenix degree days, (Marks Mechanical

Engineering Handbook, 1967) were 1698. Assuming

approximately 250 dwellings in The Hayden area and only

about 3% of heat provided by wood, the total wood burned

calculated to 21 tons per year.

Emission Factor
AF—42 Section 1.9.1 lists TSP emission factors for wDod

stoves at 42 lbs/Ton. EPA’s “Compilation of a Preliminary

Particle—Sized Emissions Factor Data Base”, EPA—450/4—82—

016, Nov 1962, lists size distributions for wood fired

boiler emissions. From this information the following

factors were calculated:

TSP 42 lbs/T
PM1O 30 lbs/T
PM2..5 20 lbs/T
PM1 5 lbs/T

Reliability of Estimates 4
The assumptions necessary to develop these estimates

does not justify a factor better then “E”.



Locomotives — Exhaust (Activity Code 275)

Activity Leve)
Observations of locomotive use indicated at least one

locomotive was idling at any given time. It was estimated

that an average 1000 horsepower was constantly expended

through the year. At 30% efficiency and an estimate 150,000

ETUs per gallon of fuel, the locomotives burned an average

of 55 gallons per hour..

Emission Factor
The 1 ocrnot i ye emi ssi on factors were taken from AF—42,

with size specific ratios from Heavy Duty Diesels:

TSP 25.0 ibs/l000 gallons fuel

PM1O 22.5 lbs/lOOt) gallons fuel

FM2. 5 20.2 lbs/100() gallons fuel

F’Ml 18.5 lbs/lOOt) gallons fuel

Relahility of Estimates
These estimates were given a “C” to “D” rating.



E13ISSIDN FACTOR FILE

Code Activity desciptior Cell Pollutant Factor Adjust
103 RTERIALS — LX B T 0—00—00—0 11101 TSP 0.678 1.00
103 ARTERIALS — El B T 0-00-00-0 11102 P1310 0.617 1.00
103 ARTERIALS - El B 1 0—00-00—0 11103 P132.5 0.469 1.00
103 ARTERIALS - LX B T 0—00—00—0 11104 P131 0.374 1.00
105 LOCAL STREETS — El B 1 0-00—00—0 11101 TSP 0.756 1,00

; 105 LOCAL STREETS — LX B 1 0—00—00-0 11102 P1310 0.687 1.00: 105 LOCAL STREETS — El F 1 0-00—00—0 11103 P132.5 0.516 1.00
105 LOCAL STREETS — El B 1 0—00-00—0 11104 P131 0.409 1.00
113 ARTERIALS - FUS DUST 0—00—00—0 11101 TSP 10.000 1.00
113 ARTERIALS — FUS DUST 0—00-00-0 11102 P1310 3.900 1.00

‘i13 RTERIALS — FliS DUST 0—00—00—0 11103 P132.5 1.700 1.00
115 LOCAL STREETS — PUS DUST 0-00-00—0 11101 TSP 10.000 1.00
115 LOCAL STREETS — FUS DUST 0-00-00—0 11102 P1310 3.900 1.00
115 LOCAL STREETS - PUS DUST 0—00—00—0 11103 P132.5 1.700 1.00
120 UNPAVED ROADS — FUE DUST 0—00—00—0 11101 TSP 4,048.000 1.00
120 UNPAVED ROADS — PUB DUST 0—00—00—0 11102 P1310 1,822.000 1.00,j 120 UNPAVED ROADS — PUG DUST 0-00—00-0 11103 P2.5 481.000 1.00
121 CANYON RD — UNPAVED 0-00—00—0 11101 ISP 4,048.000 1.00
121 CANYON RD — UNPAVED 0—00—00—0 11102 P1310 1,822.000 1.00
121 CANYON RD — UNPAVED 0—00—00-0 11103 P132.5 481.000 1.00
122 KENNECOTI RD - UNPAVED 0—00-00—0 11101 TSP 4,048.000 1.00
122 KENNECOTT RD - UNPAVED 0-00-00—0 11102 P1310 1,822.000 1.00

) 122 KENNECDTT RD — UNPAVED 0—00-00—0 11103 P132.5 481.000 1.00
125 OFF ROAD VEHICLES 0—00—00—0 11101 TSP 292,000 1.00
125 OFF ROAD VEHICLES 0-00-00—0 11102 P1310 130.000 1.00
125 OFF ROAD VEHICLES 0-00-00—0 11103 P132.5 34.000 1.001 160 CLEARED AREAS — WE DUST 0—00—00—0 11101 TSP 757.000 1.00
160 CLEARED AREAS — NB DUST 0—00-00—0 11102 P1310 42,000 1.00
160 CLEARED AREAS — NE DUST 0-00-00—0 11103 P132.5 0.400 1.00
184 TAILINES PILLS - WE DUST 0—00-00—0 11101 TSP 3,513.000 1.00
184 TAILINGS PILES - NB DUST 0—00—00—0 11102 P1310 193.000 1.00
184 TAILINES PILES — NB DUST 0-00—00-0 11103 P132.5 1.800 1.00
221 WOOD BURNING STOVES 0—00—00—0 11101 TSP 42.000 1.00

‘ 221 WOOD BURNINS STOVES 0-00-00—0 11102 P1310 30.000 1.00
221 WOOD BURNING STOVES 0-00—00—0 11103 P132.5 20.000 1.00

, 221 WOOD BURNING STOVES 0-00—00—0 11104 P131 5.000 1.00
275 LOCOKOTIYES — EXHAUST 0—00—00—0 11101 TSP 25.000 1.00
275 LDCO13DT]VES — EXHAUST 0—00-00—0 11102 P1310 22.500 1.00
275 LOCO13OTI YES — EXHAUST 0-00-00—0 11103 P132,5 20.200 1.00) 275 LOCO13OTIYES — EXHAUST 0—00—00—0 11104 PHI 18.500 1.00
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SUNMARY REPORT — ACTIVITY LEVELS AND EiSSIONS

File directories: B: (Activity values
B: (Esission 4actors)

DATE: 01/04180 TIME: 7:54

0•
2

Eiissions in Ibi. oer year

Cell Activity Records Total Units
0h4d by 2000 PMIO

0—09—02—0 103 ARTERIALS — LX B I / 220,000 1000 YNT; 67.9 0.0 0.0 0.0 0.0

0—09—02—0 113 ARTERIALS — FUB DUST 22Ô,000 1OO6lflT 429.0 0.0 0.0 0.0 0.0

0—09—02—0 TOTAL 2 496.9 0.0 0.0 0.0 0.0

r; ‘ 0—09—03—0 103 AR1TRIALS — LX 3 1 584,000 1000 VMT 180.2 0.0 0.0 0.0 0.0

0—09—03—0 113 ARTERIALS — FIlE DUST 584,000 1000 YNT 1,138.8 0.0 0.0 0.0 0.0

0—09—03—0 184 TAILINGS PILES — WB DUST 186,000 ACRES 17,949.0 0.0 0.0 0.0 0.0

0—OS—03—0 TOTAL 3 19,268.0 0.0 0.0 0.0 0.0

1 0—09—04—0 103 ARTERIALS — LX B I 730,000 1000 YNT 225.2 0.0 0.0 0.0 0.0

r’ ( 0—09—04—0 113 ARTERIALS — FIlE DUST 730,000 1000 YNT 1,423.5 0.0 0.0 0.0 0.0

0—09—04—0 184 TAILINGS PILES — WE DUST 186,000 ACRES 17,949.0 0.0 0.0 0.0 0.0

0—09—04—0 TOTAL 3 19,597.7 0.0 0.0 0.0 0.0

l’ 0—10—03—0 103 ARTER1ALS — El B 1 730,000 1000 YNT 225.2 0.0 0.0 0.0 0.0

; 0—10—03—0 113 ARTERIALS — FIlE DUST 730,000 1000 VMT 1,423.5 0.0 0.0 0.0 0.0

0—10—03—0 184 TRILINES PILES — WE DUST 96,000 ACRES 9,264.0 0.0 0.0 0.0 0.0

0—10—03—0 275 LOCOMOTIVES — EXHAUST 76,200 1000 SALLOW! 857.2 0.0 0.0 0.0 0.0

0—10—03—0 TOTAL 4 11,769.9 0.0 0.0 0.0 0.0

I I

j 0—11—01—0 103 ARTERIAL! - El B T ‘ 350,000 1000 YNT 108.0 0.0 0.0 0.0 0.0

0—11—01—0 105 LOCAL STREETS — El B 1 20,000 1000 VMT 6.9 0.0 0.0 0.0 0.0

0—11—01—0 113 ARTERIAL! — FIlE DUST 350,000 1000 YNT 652.5 0.0 0.0 0.0 0.0

0—11—01—0 115 LOCAL STREETS — FIlE DUST 20,000 1000 YNT 39.0 0.0 0.0 0.0 0.0

0—11—01—0 TOTAL 4 836.4 0.0 0.0 0.0 0.0

0—11—02—0 105 LOCAL STREETS — LX B I “ 4,000 1000 YNI 1.4 0.0 0.0 0.0 0.0

0-11—02—0 115 LOCAL STREETS — PUG DUST 4,000 1000 YNT 7.8 0.0 0.0 0.0 0.0

0—11—02—0 TOTAL 9.2 0.0 0.0 0.0 0.0

0-11—03—i 103 ARTERIAL! — El B 1 22,000 1000 YNT 0.0 0.0 0.0 0.0

0—11—03—1 105 LOCAL STREETS - El B T 90,000 1000 YNT 0.0 0.0 0.0 0.0

q 0—11—03—1 113 ARTERIAL! — FIlE DUST 22,000 1000 YNT 0.0 0.0 0.0 0.0

‘]
0-11—03—1 115 LOCAL STREETS — FIlE DUST 90,000 1000 YNT 0.0 0.0 0.0 0.0

0—11—03-1 120 UNPAVED ROADS - FIlE DUST 1,000 1000 YNT 0.0 0.0 0.0 0.0

0—11—03—1 121 CANYON RD — UNPAVED 3,000 1000 VNT 0.0 0.0 0.0 0.0

r 0-11—03—1 122 KENNECOTT RD — UNPAVED 3,000 1000 YNT 0.0 0.0 0.0 0.0

— 0—11—03—1 125 OFF ROAD VEHICLES 4,000 1000 WIT 0.0 0.0 0.0 0.0

0—11—03—i . 0.0 0.0 0.0 0.0

0—11—03—2 105 LOCAL STREETS — LX B T / 6,000 1000 WIT 2.1 .0.0 0.0 0.0 0.0

0—11—03—2 115 LOCAL STREETS — PUG DUST 6,000 1000 WIT 11.? 0.0 0.0 0.0 0.0

0—11—03—2 120 UNPAVED ROADS — PUS DUST 500 1000 WIT . 455.5 0.0 0.0 0.0 0.0

( 0-11—03—2 125 OFF ROAD VEHICLES 4,000 1000 WIT 260.0 0.0 0.0 0.0 0.0

0—11—03—2 160 CLEARED AREAS — WE DUST 4,000 ACRES 84.0 0.0 0.0 0.0 0.0

0—11—03-2 221 WOOD BURNING STOVES 200 TONS 3.O 0.0 0.0 0.0 0.0

0—11—03—2 TOTAL 6 816.3 0.0 0.0 0.0 0.0

2

BTOTAL

6.8
30 • 9
42.9

175.5
911.0

2,733.0
2,733.0

260.0
6,893.1



SUNARY REPORT - ACTIVITY LEVELS AND ESS1ONS

File directories: 8: (Activity values

B: (Ecission factors)

DATE: 01104)80 TtE: 754
Ecissions in Iba, per year

Cell Activity Records Total Units
Dh4d. by 2000 Pio

0—11—04—I

J 0—11—04—1
0-11—04-i

500 1000 VT
4,000 ACRES

0.0 0.0 0.0

0,0 0.0 0.0

0.0 0.0 0.0

0—12—01—0 120 UNPAVED ROADS — PUB DUST

0—12—01—0 TOTAL

f,000 1000 YNT 911.0
911.0

0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0

120 UNPAVED ROADS - PUB DUST

TOTAL

1,000 1000 VNT

1 911.0 0.0 0.0 0.0 0.0

0—12—03—0 120 UNPAVED ROADS PUB DUST
911.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0

105
115
120
121
125
160
221

TOTAL

0—11—03-3
0-11—03—3
0—11—03—3
0-11—03—3
0-11—03—3

0—11—03—3

e—11—03—4
0—11—03—4
0—11—03-4
0-11—03—4
0—11-03—4
0—11—03—4
0-11-03-4
0-11—03—4
0-—D3—4

LOCAL STREETS — SI B T

LOCAL STREETS - PUB DUST

UNPAVED ROADS - PUB DUST

CANYON RD - UNPAVED

OFF ROAD VEHICLES
CLEARED AREAS - NB DUST

WOOD BURNINS STOVES

LOCAL STREETS - El B T ‘

LOCAL STREETS - PUS DUST

UNPAVED ROADS — PUB DUST

CANYON RD - UNPAVED

KENNECOTT RD - UNPAVED

OFF ROAD VEHICLES
CLEARED AREAS - NB DUST

WOOD BURNINS STOVES

70,000
70,000
3,500

800
4,000

12,000
6,000

80,000
80,000
2,000
4,000
6,000

20,000
12,000
5,000

1000 YNT
1000 VNT
1000 VWt
1000 V$T
1000 YNT
ACRES
TONS

1000 VNT
1000 YNT
1000 YNT
1000 YNT
1000 YNT
1000 YNT
ACRES
TONS

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

24.0
136.5

3,188.5
728.8
260.0
252.0

4,679.8

27.5
, .

1,822.0
3,644.0
5,46b.0
1,300.0

252.0
75.0

12,742.5

455.5
84.0

539.5

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0,0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0

7

8

2

4

4

105
115
120

122
125
160
221

TOTAL

120 UNPAVED ROADS — FUS DUST

160 CLEARED AREAS — NB DUST

TOTAL

105 LOCAL STREETS - El B T “

115 LOCAL STREETS - PUB DUST

120 UNPAVED ROADS — PUS DUST

160 CLEARED AREAS - NE DUST

105 LOCAL STREETS - El B 7

115 LOCAL STREETS — PUS DUST

120 UNPAVED ROADS - PUS DUST

160 CLEARED AREAS - NB DUST

105 LOCAL STREETS - LX B T

115 LOCAL STREETS - FUB DUST

120 UNPAVED ROADS - PUS DUST

160 CLEARED AREAS — NB DUST

TOTAL

0-11—04—2
0—11—04—2
0—11—04—2
0—11—04—2

* 0-11—04—2

•l 0-11—04—3

J 0-11-04-3
0-11—04-3
0-11-04-3

•J 0-11—04—3

0-11-04-4
0—11—04—4

J 0-11-04-4
0—11—04-4

TOTAL

40,000
40,000
4,000

20,000

20,000
20,000

3,000
50,000

20,000
20,000

3,000
20,000

1000 YNT 13.7 0.0 0.0 0.0 0.0

1000 YNT 78.0 0.0 0.0 0.0 0.0

1000 YNT 3,644.0 0.0 0.0 0.0 0.0

ACRES 420.0 0.0 0.0 0.0 0.0

4,155.7 0.0 0.0 0.0 0.0

1000 YNT 6.9 0.0 0.0 0.0 0.0

1000 VNT 39.0 0.0 0.0 0.0 0.0

1000 VNT 2,733.0 0.0 0.0 0.0 0.0

ACRES 1,050.0 0.0 0.0 0.0 0.0

3,828.9 0.0 0.0 0.0 0.0

1000 YNT 6.9 0.0 0.0 0.0 0.0

1000 YNT 39.0 0.0 0.0 0.0 0.0

1000 YNT 2,733.0 0.0 0.0 0.0 0.0

ACRES 420.0 0.0 0.0 0.0 0.0

4 3,198.9 0.0 0.0 0.0 0.0

0—11—04—4 TOTAL

0—12—02—0
0-12—02—0

911.0 0.0 0,0 0.0 0.0

1,000 1000 YNT
I1.O



SUNNARY REPORT — ACTIVITY LEVELS AND ENISSIONS

File directories: B: (Activity values I

DATE: 01104180 TINE: 7:54
B: (Ecission factors)

103 ARTERIALS — LX B I J
113 ARTERIALS — FliS DUST

TOTAL

105 LOCAL STREETS — LX B 1 -,

115 LOCAL STREETS — FUB DUST
120 UNPAVED ROADS - FUG DUST

584 000 1000 YNT
584,000 1000 YNT

760,000 1000 YNT
730,000 1000 VNT

10,000 1000 VNT
10,000 1000 VNT

3.4
19.5
22.9

0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0

0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0

0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0

Cell Activity Records Total Units
Dhdd. by 2000 PNIO

Ecissions in Ibi. per year

180.2
1,138.8
1,319.0

234.5
1,423.5
1,658.0

0.0
0.0
0.0

0.0
0.0
0.0

0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0

0—12—04—0
0—12—04—0
0—12—04—0

0—13—01—0
0—13—01—0
0—13—01—0

0—13—02—0
0—13—02—0
0-13—02—0

0—13—03—0

} 0—13—03—0
0—13—03—0
0—13—03—0

0—13—04—0
0-13—04—0
0—13—04—0

:1 0—13—04—0

0—14—01—i
0-14-01-1
0—14—01—1
0—14—01—1
0-14-01-1

0—14—01—2
-. 0-14—01-2

0-14—01—2
0-14—01—2
0—14—01—2

0—14—01—2
0—14-01—2
0-14-01-2

0-14-01-3
0-14—01—3
0—14—01—3

0—14—01—3
-J 0-14-01-3

0-14—01—3
0—14—01-3
0—14—01—3

0-14-01-4
• 0—14=01—4

0—14—01—4

103 ARTERIALS — LX B 1
113 ARTERIALS — FUB DUST

TOTAL

105 LOCAL STREETS — El B
115 LOCAL STREETS — FUB DUST

TOTAL

105 LOCAL STREETS — El B T ‘

115 LOCAL STREETS - FOB DUST
120 UNPAVED ROADS — FliS DUST

TOTAL

105 LOCAL STREETS - El B I
115 LOCAL STREETS — FUB DUST
120 UNPAVED ROADS — FOE DUST

TOTAL

105 LOCAL STREETS - LX B T
115 LOCAL STREETS — FUB DUST
120 UNPAVED ROADS - FUE DUST
160 CLEARED AREAS - NB DUST

TOTAL

103 ARTERIALS - El B I
105 I.DCAL STREETS - El B I ‘-“

113 ARTERIALS — FIlE DUST
115 LOCAL STREETS - FIlE DUST
120 UNPAVED ROADS — FilE DUST
125 OFF ROAD VEHICLES
160 CLEARED AREAS - NB DUST

TOTAL

103 ARIERIALS — LX B T “

105 LOCAL STREETS - El B T
113 ARTERIALS — FUG DUST
115 LOCAL STREETS — FIlE DUST
120 UNPAVED ROADS - FUB DUST
125 OFF ROAD VEHICLES
160 CLEARED AREAS — NB DUST

TOTAL

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

2

2

2

3

3

4

7

7

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

110,000
110,000

4,000

6,000
6,000
4,000

24,000
24,000

3,000
20,000

110,000
30,000

110,000
30,000
2,000
6,000

16,000

292,000
4,000

292,000
4,000
f,000
6,000

12,000

4,000
4,000
1,000

1000 YNT
1000 YNT
1000 VNT

1000 VNT
1000 YNT
1000 YNT

1000 YNT
1000 VNT
1000 YNT
ACRES

1000 YNT
1000 YNT
1000 YNT
1000 YNT
1000 YNT
1000 VNT
ACRES

1000 VNT
1000 VNT
1000 YNT
1000 VNT
1000 VNT
1000 YNT
ACRES

1000 YWI
1000 VflT
1000 VNT

37.8
214.5

3,644.0
3,896.3

2.1
11.7

3,644.0
3,657.8

8.2
46.8

2,733.0
420.0

3,208.0

33.,
10.3

214.5
58.5

1,822.0
390.0
336.0

2,865.2

90.1
1.4

569.4
7.8

911.0
390.0
252.0

2,221.7

1.4
7.8

911.0

0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0

0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0



SUPiAR REPORT — ACTIVITY LEVELS AND ENISS1ONS

File directories: B: (Activity values

B: (Eaission factors)

DATE: 01104/80 T1E: 7:54
Eaissions in lbs. per year

Cell Activity Records Total Units
Dh4d. by 2000

6,000 1000 VNT
8,000 ACRES

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0

0,0 0.0 0.0 0.0

0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0

0.0
0.0
0.0

0—14—01—4
0—14—01—4
0—14—01—4

0—14—02—1
0-14—02-i

,

0—14—02—1
0-14-02-1
0-14—02—1

- 0-14-02-1

( 0—14—02-1
0—14—02-1

0—14—02-2
0-14-02-2
0-14-02-2

-. 0—14—02—2
0—14—02-2
0—14—02-2
0—14—02—2
0—14—02-2

125 0FF ROAD VEHICLES

160 CLEARED AREAS — WB DUST

TOTAL 5

103 ARTERiAL! — El B T

105 LOCAL STREETS — El B T

113 ARTERIALS — FIJB DUST

113 LOCAL STREE’S - FilE DUST

120 UNPAVED ROADS - FUS DUST

160 CLEARED AREAS — WE DUST

221 WOOD BURWINE STOVES

TOTAL 7

105 LOCAL STREETS - El B T -“

115 LOCAL STREETS — FU6 DUST

120 UNPAVED ROADS - FU6 DUST

122 KENNECDTT RD — UNPAVED

125 OFF ROAD VEHICLES

160 CLEARED AREAS — WE DUST

221 WOOD BURNIHE STOVES

TOTAL

0—14—02-3 103 ARTERIAL! — El B T -‘

0—14—02—3 105 LOCAL STREETS * El B I

0—14—02—3 113 ARTERIAL! — FUS DUST

0—14—02-3 115 LOCAL STREETS — FUS DUST

0—14—02—3 120 UNPAVED ROADS - RIB DUST

0—14—02-3 160 CLEARED AREAS — NB DUST

0—14—02—3 184 TAILINES PILES - NB DUST

0—14—02—3 275 LDCONOTIVES — EXHAUST

0—14—02-3 TOTAL

182,000
90,000

182,000
90,000
7,000

12,000
7,000

50,000
50,000

1,000
7,000

16,000
16,000
3,000

580,000
20,000

580,000
20,000

3,000
4,000

40,000
152,400

292,000
20,000

292,000
20,000
3,000
6,000
8,000

254,000

1,752,000
6,000

1,752,000
6,000

208,000
152,400

0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0

390.0
168.0

1,476.2

56.1
30.9

354.9
175.5

6,377.0
252.0
105.0

7,351.4

17.2
97.5

911.0
6,377.0
1,040.0

336.0

8,823.?

172.9
6.9

1,131.0
39 • 0

2,733.0
84.0

3,860.0
1,714.5
9,747.3

90.1
6.9

569.4
39.0

2,733.0
390.0
168.0

2,857.5
6,853.9

540.5
2.1

3,416.4
11.7

20,072.0
1,714.5

25,757.2

1000 VNT
1000 VNT
1000 YNT
1000 VNT
1000 YM
ACRES
TONS

1000 VT
1000 YNT
1000 YT
1000 YNt
1000 VNT
ACRES
IONS

1000 YNT
1000 YT
1000 YT
1000 VNT
1000 YNT
ACRES
ACRES
1000 6ALLDNS

1000 YNT
1000 VT
1000 VNT
1000 VT
1000 VNT
1000 YNT
ACRES
1000 6ALLONS

1000 V$T
1000 YNT
1000 VT
1000 VT
ACRES
1000 BALLONS

7

8

B

0—14—02—4
0—14—02-4

1 0—14—02—4
0—14—02—4

) 0—14—02-4

-j 0-14—02—4
0-14-02-4

1 0—14—02—4
0—14—02-4

0-14-03-0

1 0-14—03—0
J 0—14—03-0

0-14-03-0

1 0—14—03—0
0—14-03-0
t— —y_n

103 ARTERIALS - El B T

105 LOCAL STREETS — £1 B I

113 ARTERIALS — FUS DUST

115 LOCAL STREETS — FUS DUST

120 UNPAVED ROADS — FU6 DUST

125 OFF ROAD YENILE5

160 CLEARED AREAS - KB DUST

275 LOCDNOTIVES - EXHAUST

TOTAL

103 ARTERIALS - El B T

105 LOCAL STREETS - £18 T

113 ARTERIAL! - FUS DUST

115 LOCAL STREETS — RIB DUST

184 TAILINS! PILES - WE DUST

275 LOCOKOTIVES — EXHAUST

TOTAL

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0,0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0,0 0.0

0.0 0.0 0.0

0.0
0.0
0.0
0.0
0,0
0.0
0.0
0.0
0.0

0.0
0,0
0.0
0.0
0.0
0.0
0.0



5UARY REPORT - ACTIVITY LEVELS AND E1SSIDNS

File directories: B: Activity values
B: (Eiission factors)

DATE: 01104180 TINE: 7:54 Eais5ions in Iba. per year

Cell Activity Records Total Units
by 2000 PNIO

0—15—02—0 184 TAILINGS PILES — WE DUST

0—15—02—0 TOTAL

192,000 ACRES 18,528.0
18,528.0

0—15—03—0 184 TAILINGS PILES - WE DUST

0—15—03—0 TOTAL I
128,000 ACRES 12,352.0

12,352.0
0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0

0—16—01—0 184 TAILINGS PILES — WE DUST

0—16—01—0 TOTAL

96,000 ACRES 9,264.0
9,264.0

0.7 0.0 0.0
3.9 0.0 0.0
4.6 0.0 0.0

0-22—04—0 105 LOCAL STREETS - LX B I
1c i nri rcrr — ;ii nuct

0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0

0—14—04—0
0—14—04—0
0—1 4—04—0
0—14—04—0
0—14—04—0

103 ARTERIALS - LX B T
105 LOCAL STREETS - LX B I
113 ARTERIALS - FUG DUST
115 LOCAL STREETS - FUG DUST

TOTAL

703 ARTERIALS — EX B I
113 ARIERIALS — FUS DUST
184 TAILINGS PILES — WE DUST
275 L000NOIIVES — EXHAUST

TOTAL

0—15—01—0
0—15—01—0
0-15—01—0
0—15—01—0

584,000
4,000

584,000
4,000

400,000
400,000
224,000
76,200

1000 YNT
1000 VNT
1000 YNT
1000 YNT

1000 YNT
1000 VNT
ACRES
1000 BALLONS

180.2
1.4

1,138.8
7.8

1,328.2

123.4
780.0

21,616.0
857.2

23,376.6

4

4

1

0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0

0.0
0.0
0.0
0.0
0.0

0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0—15—04-0
0—15—04-0

0.0
0.0
0.0
0.0
0.0

184 TAILINGS PILES — WE DUST
TOTAL

280,000 AREE 27,020.0
27,020.0

6,000 1000 YNT
6,000 1000 VNT

0—1—02—0
0-16—02-0
0—16—02—0

0—16—03—0
0-16—03—0
0—16—03—0

0—16—04—0

9 0—16-04—0
J 0—16—04—0

0—21—01—0
1 0—21—01—0

0—21.01—0

105 LOCAL STREETS — LI B I
115 LOCAL STREETS - FUS DUST

TOTAL

105 LOCAL STREETS - LX B T
115 LOCAL STREETS - FU6 DUST

TOTAL

105 LOCAL STREETS — LI B T
115 LOCAL STREETS - FUE DUST

TOTAL

105 LOCAL STREETS — El B I
115 LOCAL STREETS — FUS DUST

TOTAL

12,000
12,000

1000 VNT
1000 YNI

0.0 0.0 0.0
0.0 0.0 0.0

0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0

0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0

2.1
11.7
13.8

4.1
23.4
27.5

5.5
31.2
6.7

0.0
0.0

0.0
0.0
0.0

0.0
0.0
0.0

1

2

2

2

2

I’

2

16,000 1000 YNT
16,000 1000 YNT

0.0 0.0
0.0 0.0
0.0 0.0

0—22—01—0 184 TAILINGS PILES — WE DUST

0—22—01—0 TOTAL

1 0-22—02—0
.1 0-22—02—0

0-22—02-0

2,000
2,000

60,000

20,000
20,000

0.0 0.0
0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0
0.0 0.0

1000 YNT
1000 YNT

ACRES

1000 YNT
1000 YNT

105 LOCAL STREETS - El B I
115 LOCAL STREETS — FUB DUST

TOTAL

5,790.0
5,790.0

0.0
0.0

6.9 0.0
39.0 0.0
45.9 0.0

0.0 0.0 0.0
0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

18,000 1000 YNT
18,000 1000 YNT

6.2
35.1



SUNAR’ REPORT - ACTIVITY LEVELS AND EMSSIONS

File directories: B: (Activity values

DATE: 01104/90 TINE: 7:54
B: (E.ission 4actors)

Eiissions in Ibi. per year

tell Activity Records Total Units
Dh4d. by 2000 PNIO

0-22-04—0 TOTAL 2 41.3 0.0 0.0 0.0 0,0

184 TA!LXNBS PILES — WB DUST

275 LOCONOTIVE! — E1ffiUS1

TOTAL

1,750,000 1000 VNT
4,000 1000 YNT

20,000 1000 YNT

20,000 1000 VNT

0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0

6.9 0.0 0.0 0.0

39.0 0.0 0.0 0.0

45.9 0.0 0.0 0.0

0—23—04—0
0—23—04—0

- 0—23—04—0

105 1.DCAL STREETS - LX B T

115 LOCAL STREETS - FUS DUST

TOTAL 2

4,000 1000 YNT
4,000 1000 VNT

1.4 0.0
7.8 0.0
9.2 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

105 LOCAL STREETS - LX B T

115 LOCAL STREETS - RIB DUST

TOTAL

103 ARTERIALS — LX B T

105 LOCAL STREETS - LI B I

113 ARTERIALS — RiB DUST

115 LOCAL STREETS - FlIB DUST

TOTAL

20,000 1000 VWI

20,000 1000 YNT

402,000
22,000

402,000
22,000

0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

103 ARTERIALS - LX B T

120 UNPAVED ROADS — RIB DUST

TOTAL

0-23—01-0
0-23—01-0
0-23—01-0

0—23—02—0
0—23—02—0

0—23—03—0
0—23—03—0
0—23—03—0

64,000
101,600

2

2

2

539.9
3,644 .0
4,183.9

6,176.0
1,143,0
7,319.0

ACRES
1000 SALLOS

105 LOCAL STREETS — £18 I

115 LOCAL STREETS - RIB DUST

TOTAL

0,0 0.0 0.0 0.0

0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0

0.0
0.0
0.0

0—24—01—0
0—24—01—0
0—24-01—0

0—24—02—0
0—24—02—0
ê’24—02—0
G-24—02—0

— 0—24—02-0
0-24-02-0
0-24-02-0

0—24—03—0
0—24—03—0
0—24—03—0
0—24—03-0

._I 0—24—03—0

103 ARTERIAL! - LX B I

105 LOCAL STREETS - LX B T

1(3 ARIERIALS — RIB DUST

115 LOCAL STREETS - RIG DUST

221 DUD BURNiNG STOVES

275 LOCONOTIVES — EXHAUST

TOTAL

800,000
240,000
800,000
240,000

18,000
152,400

2

6

4

6.9
39.0
45.9

246.8
82.4

1,5.60.0
468.0
270.0

1,714.5
4,341.7

124.0
7.6

783.9
42.9

958.4

1000 YNT
1000 YNI
1000 VNT
1000 VNI
TONS
1000 GALLONS

1000 VNT
1000 VPJ
1000 YNT
1000 YNI

0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0

0,0 0.0 0.0 0.0

0.0 0.0 0.0 0.0

0.0 0,0 0.0 0.0

0.0 0.0 0.0 0.0

0.0
0.0
0.0
0.0
0.0

a TOTAL 180 285,159.0 0.0 0.0 0.0 0.0



Table 1

hayden Area Cleared Area Emission Calculations

•Wind speed U, Midpoint of
Class Wind Speed Class Duration F Emissions

rn/sec (mph) rn/sec (mph) hrs/yr gm/cm2—sec lbs/acre/yr

<2.1 (<4.6) 3 (.7) 4535 nil nil

.1-3.6 (4.6—8.1) 2.9 (6.5) 2420 nil nil

3.b—5.7 (8.1—12.7) 4.7 (10.5) 1292 nil nil

5.7—9.6 (12.7—21.4) 7.7 (17.2) 482 0.64 x iO—8 804

9.6—11.3 (21.4—25.3) 10.5 (23.5) 31 2.46 x i08 200

>11.3 (>25.3) 13 (29) 0 0 0

Note: Threshold wind speed = 7.26 rn/sec (Tuscon Tests)
Example calculation at 7.7 rn/sec mid point wind speed

EF = F x (fetch correction) x Duration (sec) x Area (cm2)
F = 1.71 x 10—21 U 4.355 = 1.71 x 10—21 (770) = 0.636

x 10—8 gm/cm2—sec
Fetch Correction = 1/3 (log 3.281d) = 1/3log 3.281 x 85 m) = 0.815
Duration = 482 hrs (3600 sec) = 1.74 x 10°

hr
Area is 4.047 x crn2/acre
Convert to lbs = 454 m

lb
EF = 0.636 x 108 (0.815)(1.74 x 106)(4.047 x 10) C 1 ) = 804 lbs/acre/yr

44 @10.5m/sec
mid—point
wind speed

EF = 2.46 x 108 (0.815)(0.112 x 106)(4.047 x 10) (1) = 200 lbs/acre/yr

Total = 1004 lbs/acre/yr

TSP 0.75(1004) = 753 lbs/acre/day
PM10 = 0.055(753) = 41 lbs/acre/day
2.5 = 0.0005(753) = 0.4 lbs/acre/day



Table 2

Hayden Area Tailings Pile Emission Calculations

Wind Speed U, Midpoint of
Class Wind Speed Class Duration F Emissions

rn/sec (mph) rn/sec (mph) hrs/yr gm/cm2—sec lbs/acre/yr

<2.1 (<4.6) 3 (6.7) 4535 nil nil

2.1—3.6 (4.6—8.1) 2.9 (6.5) 2420 nil nil

3.6—5.7 (8.1—12.7) 4.7 (10.5) 1292 0.541 x 10 641

5.7—9.6 (12.7—21.4) 7.7 (17.2) 482 2.3 x 10—8 3476

9.6—11.3 (21.4—25.3) 10.5 (23.5) 31 5.7 x 10—8 567

>11.3 (>25.3) 13 (29) 0 0 0

Note: Threshold wind speed = 5.11 rn/sec
Example calculation at 4.7 rn/sec mid point speed

EF = F x (fetch correction) x Duration (sec) x Area (cm2)

F = 7.64 i—17 U 2.938 = 7.64 x i—l7 (470)2.938 = 0.541

x 10—8 gm/cm2—sec
Fetch Correction — 1 (more than 100 meters) = 0
Duration = 5.7—5.1 (1292)(3600) = 1.33 x i6 sec

5.7—3.6
Area is 4.047 x 10 crn2/acre
Convert to lbs = 454 m

lb
EF = 0.541 x 108 (1)(1.33 x 106)(4.047 x 10) (1) = 641 lbs/acre/yr

EF = 2.3 x 1C8 (1)(3..7 x 106)(4.047 x 10) ( 1 ) = 3476 lbs/acre/yr

EF = 5.7 x 10_8 (1)(111600)(4.047 x 10)(1) = 567 lbs/acre/yr
454

Total = 4684 lbs/acre/yr
(total particulate)

TSP = 0.75(4684) = 3513 lbs/acre/year
= 0.055(3513) = 193 lbs/acre/year

PN2•5 = 0.0005(3513) = 1.8 lbs/acre/year



Figure 1

Frequency Distribution (%) of Surface Wind
from Year 1983

Station ID: 23160 Station Name: 1-Iayden—JC

Speed (knts)Direction 1—3 4—6 7—10 11—16 17—21 >21 Total

NNE 0.11 0.19 0.15 005 0.00 0.00 0.54
0.18 0.56 0.92 1.05 0.14 0.00 4.46

ENE 0.39 0.74 1.83 1.15 0.02 0.00 4.18
E 2.33 2.16 0.90 0.39 0.01 0.00 6.03
ESE 4.90 5.61 0.56 0.06 0.00 0.00 11.42
SE 10.04 4.75 1.04 0.08 0.02 0.00 16.27
SSE 6.32 1.75 0.34 0.03 0.00 0.00 9.11
S 5.19 0.92 0.15 0.06 0.00 0.00 7.19
SSW 3.28 0.50 0.18 0.11 0.01 0.00 4.58
SW 3.84 0.76 0.30 0.39 0.02 0.00 5.75
WSW 2.60 1.13 1.24 0.75 0.01 0.00 6.09
W 3.61 3.49 5.00 1.15 0.11 0.00 13.68
WNW 1.79 3.48 1.72 0.21 0.00 0.00 7.39
NW 0.82 1.42 0.37 0.02 0.00 0.00 2.65
NNW 0.42 0.16 0.05 0.00 0.00 0.00 0.66
N 0.01 0.00 0.00 0.00 0.00 0.00 0.01
TOTAL 45.84 27.63 14.75 5.50 0.35 0.00 94.07
Frequency of Calms: 5.93
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ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY

Notice of Public Hearing for the Hayden AreaAir Pollution Control Plan

The Arizona Department of Environmental Quality (ADEQ) will hold a
public hearing beginning at 5:00 p.m., August 21, 1989, in the
Hayden Senior Center, for public comment on the proposed State
Implementation Plan (SIP) to reduce particulate pollution in the
Hayden area. The plan is designed to bring pollution levels below
the federal, health-based air quality standards for particulate
matter 10 microns or less in diameter (referred to as PM1O).

ADEQ’s proposed revision to the State Implementation Plan is
required pursuant to federal regulations for the new National
Ambient Air Quality Standards for PM1O. The PM1O standards are 50
J.Lg/m3 for the annual arithmetic average, and 150 g/m3 for the
24—hour average. The effective date of the revised NAAQS was July
31, 1987.

Based on available total suspended particulate and P1410 data, the
Hayden area has been classified by EPA as having a 95% probability
of violating the federal P1410 standards, and is requiring the
development of a pollution control plan. The draft plan describes
analysis of ambient air quality, source contribution, and control
strategies needed to bring Hayden into the attainment of P1410
standards.



A copy of the draft plan for the Hayden area will be available at
the Air Quality Office of the Arizona Department of Environmental
Quality (address below), beginning July 17, 1989. A copy of this
document will also be available for review at the Hayden Library,
526 Velasco Avenue, Hayden, Arizona, during regular business
hours.

All interested parties will be given a reasonable opportunity at
the hearing to submit relevant evidence, data, views, and
arguments, orally and in writing. All written comments must be
received by 5:00 p.m. August 28, 1989 to be considered by the
Department in developing the final plan. Written comments should
be addressed to:

Au Modarres
Air Quality Planning SectionArizona Department of Environmental Quality2005 N. Central Avenue, Room 603APhoenix, Arizona 85004

2



AFFIDAVIT OF PUBLICA1

INVOICE NO. 0614ARIZONA DEPARTMENT OPENViRONMENTAl. QUALITYNotice 01 PublIc Hearing tot’fti.fyden Aria Air Peltifien Cenird PlanThe Arizona Department of EnvironmenialQuality (ADEQ) will hold a public hearingbeginning at 500 p.m. August 2). 1989, in (heHayden Senior Center, or public comment on theproposed Stale Implementation Plan (SIP) toreduce Darilcutate pollution In Ihe Hayden area.The plan Is designed to bring Pollution levelsBelow the federal. heailh’besed air Qualityitandrdi for particulate mailer 10 microns orwas In diomefer (referred baa PM1O),ADEQa Proposed tevlilon to tIle Stale Implenentatlon Plan Is reQuired Pursuant to federaleguIatlofls for itip new National Ambient Airuallly Standards lot PM1O. The PM1O standardsare SO uglrn3 for the annual arithmetic average,and ISO uglrn3 for the 24-hour average. Theelteclise date 01 the revised NAAQS was July 31,‘987.
Based on available total suspended particulateend PM1O data the Hayden area has boonlasitf led by EPA ci having a 95% Probability gfilolatlnp the federal PMIO standards, and Iiequlrlng the development of a pollution Controlalan. The drill plan described analysis of ambientiir Quality, source contribuf Ion, and controlitrateples needed to bring Hayden liito theettainment of PM1O standards.A copy of the draft Dun for the Hayden area.111 be aveUable at the Air QualIty Office of therlzona Department of Environmental Qualityaddress below), begInning July 17 198?. A cpoyif this document wht also be avatlaliie for reviewit fIle Hayden LIbrary. 526 Veleico Avenue,favden. Arizona. during regular business hours.All interested parlIes.iU be given a reasonable.portamltyz.f tie liering to submit relevantivldence, date, Views, did arguments orally anda writing. All written comments mutt Lie received,y 500 p.m. August 28, 1989 to be considered byhe Department In developing the final plan.#Iriften conwneati should be addressed heAll Modarres

•

___

2005 N. Central Avenue, Room 603APhoenix, ArIzona 85004‘ubllahed: Arizona R.m*illc, Phoenix Gezette

Tnt: ARI ZONA RFPuBLIc TIwPIioenix Gazette

STATE OF ARIZONACOUNTY OF MARICOPA

JOAN LOHR, being first duly sworn, upon oath deposes and says:That she is the assistant legal advertising manager of the ArizonaBusiness Gazette, a newspaper of general circulation in the countyof Maricopa, State of Arizona, published at Phoenix, Arizona, byPhoenix Newspapers Inc., which also publishes The ArizonaRepublic and The Phoenix Gazette, and that the copy heretoattached is a true copy of the advertisement published in the saidpaper on the dates as indicated.

The Arizona Republic
The Phoenix Gazette

July 5, 1989

July 5, 1989

Sworn to before me this

19th
day of

July
A.D.19 89

OFFICIAL ERLMA’1 Lt EASEL
OTAR’r LiLiC STATr OF ARItONA

MHiGOP COUNTy
My Gcmrn. xpires Maich 17, 1991

Notary Public



PUBLIC NOTICE
The Arizona Department of Envi

ronmentaLQuali(y (ADEQ) willhold a public hearing beginning at5:00 p.m., August 21, 1989? in theHayden Senior Center, for publiccomment on the proposed State Implementation Plan (SIP) to reduceparticulate pollution in the Haydenarea. The plan is designed to bring
pollution levels below the federal,health-based air quality standards forparticulate maUer 10 microns or lessin diameter (referred toas PM1O).

ADEQ’s proposed revision io-ii
State Implementation Plan is re
quired pursuant to federal regula
tions for the new National Ambient
Air Quality Standards for PM 10.
The PMIO standards are 50 uglm3
for the annual arithmetic average,
and 150 ug/m3 for the 24-hour
average. The effective date of the in-
vised NA.AQS was July 31, 1987.
Based on available total suspended

particulate and PMIO data, the Ha
yden area has been classified by EPA
as having a 95% probability of vio
lating the federal PMIO standards,
andisrequiringthedevelopmentofa
pollution control plan. The draft plan
describes analysis of ambient air
quality, source contribution, and
control suategies needed to bring
Hayden into the attainment of PM 10
standards.

A copy of the draft plan for the
Hayden area will be available at the
Air Quality Office of the Arizona
Department of Environmental Qua)
ity (address below), beginning July
17, 1989. A copy of this document
will also be available for review at
the Hayden LIbrary, 526 Velasco
Avenue, Hayden, Arizona, during
regular business bows.
Allinterestedpartieswillbegivena

reasonable opportunity at the hearing
to submit relevant evidence, data,
views, and arguments, orally and in
writing. All written comments must
be received by 5:00 p.m. August 28,
1989 to be considered by the Depart
ment in developing the final plan.
Written comments should be ad
dressed to:

All Modarres
Air Quality Planning Section
Arizona Department of Environ

mental Quality
2005 N. Central Avenue, Room

603A
[Phoenix. Arizona 85004

* cbn: Ipub 7-19-89

S+aie oF Arizona
.

County of Gilo

Leing first duly sworncIposes and says:
That he is one of the publishers of the Copper BasinNews, a newspaper published Weekly at Hayden,
in the county of Gilo, State of Arizona: that______

L&’ /__

o printed copy of which is hereto attached, waspublished in all the regular Weekly editions ofsaid newspaper (and not a supplement thereof) for
/ -consecutive Weeksthe dotes of publication being as follows, tc-wit:

7-/--k;’

C

Subscribed and sworn to before me this- “-‘

day of- ,19

¶
Notary Public

My commission expires- yComnissIonE4resJiJle4 1993
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STATE OF ARIZONA
County of Maricopa

1, _SU.E_GREEN

____________

, Legal Clerk,
acknowledge that the attached hereto waspublished in a newspaper of general circulation atMesa, Arizona, County of Maricopa on the
following dates:

OT1D3

_
_
_
_
_
._

_

1989

z_

_

LA. CILfI

Subscribed and sworn to before me this
date:. C3JUL89

CJY%iitj cLe,A
NO1AHY PUBLIC

OFFICIAL SEAl.

CATHY JACKSON
NoinrV Public- AdzOfla

MARIGOPA COuNTY

My Comm. Fitures Mar. 5, 1993
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SPEAKER SLIP

NO: /

DATE:

_____________

Name: / iei(

Nailing Address: 6/J77 ,44J
Representing:

t74. I wish to make an oral statement.
Approximate amount of tire I wish to take to speak:

minutes.

I) I have submitted written comments.

[) I will submit written comr nts immediately after
speaking.

I wish to submit written comments at a later time.

• Subject:



ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY
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1 MR. MODARRES: Good afternoon. Today is
2 Monday, August 21st, 1989, the time is 5:00 p.m. The
3 location is Hayden Senior Center in Hayden, Arizona. This
4 is a public hearing being done by the Arizona Department of
5 Environmental Quality for the purpose of explaining PM1O the
6 State Implementation Plan to reduce the particulate
7 pollution.

8 MR. BURG: My name is Steve Burg. I work at
9 the Department. The Department has asked me to be a

10 presiding officer for this public hearing. As a presiding
11 officer, it is my duty to secure comment, both oral and
12 written here today.

13 Also here from the Department are a bunch of
14 people. To my right is Nancy Wrona who is Assistant
15 Director in charge of the Department of Air Quality. Au
16 Modarres from the Air Quality Planning Section. The Section
17 Manager for that section is Ira Domsky. Also present is
18 Wayne Leipold which is with the Department of Compliance and
19 the Regional Director. Sitting behind Wayne is Anthony
20 Leverock, Acting Manager in the Permits Unit and behind him
21 Ken Evans from the Environmental Quality Security Office for
22 the Air Quality Control Section.

23 Following the agenda, which you all picked up
24 over there, after my introduction then we will have a brief
25 summary by Au. At that point we’ll go off—the-record for a
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1 brief informal question and answer session to answer basic
2 questions, make comments of the things not of the type of a
3 formal comment you want to go on-the-record and have the
4 department respond to, but this is just the chance to clear
5 up some things if you have any questions about this monster.
6 If you do wish to make a formal comment there
7 are speaker slips up there. At this point if you want to
8 grab one of the slips either before or after the hearing
9 fill it out so that we have your name and can respond to it.

10 If you have a comment, written comment you would like to
11 submit after today, you may do so up until a week from
12 today, August 28th, and hand deliver them to the department
13 or postmarked by August 28th. On the Agenda we have

14 included the address. I will go through it just once to
15 make sure.

16 Address it to Au, A—i—i, Modarres,

17 M—o—d-a—r—r—e-s, Air Quality Planning Section. Office of
18 Air Quality, Department of Environmental Quality 2005 North
19 Central Avenue, Suite 603-A. Phoenix, Arizona, 85004. Also
20 be sure to sign the attendance sheet to get everyone. We
21 have official records which we send the response on and the
22 summaries out. You can get a copy of it that way. Now I
23 will have Au make his presentation.

24 MR. MODARRES: Ladies and Gentlemen, thank you
25 for attending. My name is Au Modarress, and I will give
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1 you a summary of the PM1O State Implementation Plan for
2 Hayden, Arizona. I work for the Arizona Department of
3 Environmental Quality and have participated in the
4 development of the final document which was made available
5 to you for review.

6 As you are aware, Hayden has in the past
7 experienced periods of high particulate pollution problem,
8 and even though some measures have been taken to mitigate
9 the problem, the PM1O State Implementation Plan intends to

10 assure further control and compliance of this area with the
11 particulate pollution standards.

12 In my presentation, I will cover three topics:
13 A brief history of particulate standards and their adoption
14 in 1987, and the sources of the particulate pollution in the
15 Hayden area and the measures necessary to control the
16 pollution problem in this area.

17 First, a brief history of particulate
18 standards. As it was indicated in the plan itself, the 1977
19 amendments to the Clean Air Act require the Environmental
20 Protection Agency at five year intervals to review and, if
21 appropriate, revise the criteria on which each National
22 Ambient Air Quality Standard is based, along with the
23 Standards itself.

24 In accordance with these requirements of the
25 Clean Air Act, the EPA promulgated revised National Ambient
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1 Air Quality Standards for particulate matter in 1987. The

2 new standards apply to particulates of 10 micrometers or

3 less in diameter and supersede the previous Total Suspended

4 Particulates Standards. The National Ambient Air Quality

5 Standards for PM1O is 50 inicograms for the annual arithmetic

6 and 150 fewer to the 24—hour average.

7 Due to a lack or unavailability of PM1O data,

8 the Environmental Protection Agency developed a procedure

9 for estimating the probability of violating the PM1O

10 National Ambient Air Quality Standards, using TSP and PM1O

11 data wherever available. Based on the probability of

12 exceeding PM1O standards —— 24-hour and annual -— the

13 Environmental Protection Agency designated three types of

14 areas:

15 Group I areas, 95 percent probability of

16 violating the Standard. Group II areas, of 20 to 95 percent

17 percent probability of violating the Standards, and Group

18 III, less than 20 percent probability of violating the

19 Standards.

20 Based on this grouping criteria, the Hayden

21 area has been classified as Group I for the annual and

22 24-hour average PM1O National Ambient Air Quality Standards.

23 The Federal Clean Air Act requires states to develop or

24 revise their State Implementation Plans to provide for

25 implementation, maintenance and enforcement of the new PM1O
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1 National Ambient Air Quality Standards.

2 The State Implementation Plan, which has been
3 available for your review, and which this hearing is based
4 on, has been prepared to satisfy this federal requirement
5 for the vicinity of the Hayden area, where violations of the
6 particulate standards have been recorded. The PM1O planning
7 area for Hayden coincides with Township 5 South, Range 15
8 East.

9 Now, I would like to spend a few minutes
10 describing general activities within the area that cause the
11 particulate pollution problem.

12 The main activities within the area are
13 associated with the mining and smelting complex owned and
14 operated by ASARCO, Incorporated, rail based activities,
15 mainly locomotive exhaust, and some public and private roads
16 within the town of Hayden.

17 The ASARCO complex consists of a copper
18 crushing plant, mill and concentrator, two smelters, Hayden
19 and Ray, either of which is temporarily reactivated, and
20 associated facilities, including roads, open areas within
21 the two plants and the mineral tailings. A complete
22 description of ASARCO related activites and their relative
23 impacts are discussed in Section 7 of the Draft Plan.
24 Let me now discuss some of the measures that
25 will be taken to assure the compliance of this area with the
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1 PM1O National Ambient Air Quality Standard and its
2 maintenance in the future. Since a major portion of the
3 particulate pollution is caused by the two ASARCO Plant
4 activities and their related facilities, the PM1O Plan
5 mainly emphasizes these sources and the control measures
6 that are necessary for each.

7 These are: For the first category, copper ore
8 unloading, crushing and conveying. First, we will cover the
9 process related sources. At the Dump Hopper, ASARCO will

10 replace the unused dust collector with a new one. The
11 technical specifications for this and other items is
12 provided within the PM1O plan, and therefore, I will not go
13 over them now. If they are any questions on that issue, we
14 can address them later.

15 At the Crusher Building ASARCO will replace the
16 three inefficient dust collectors with new ones. At the
17 Transfer Tower, again ASARCO will replace the existing the
18 dust collector. For all these items, ASARCO has already
19 filed Class B Installation Permits, which will be processed
20 within the calendar year 1989.

21 The second category within the same category is
22 Fugitive Dust Sources. At the Dump Hopper, ASARCO has
23 installed a spray system to reduce the dust problem and will
24 continue to operate it. And at the Crusher Building, ASARCO
25 has installed additional hooding and spray systems to
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1 control dust emitted due to the drop point of one of the
2 belts and also at its transfer point into another belt.
3 This transfer point will be vented and sprayed.
4 ASARCO will also install a new dust seal on
5 their Number 5 Tripper Conveyor. ASARCO will also implement
6 new work practices to prevent re—entrainment of dust on the
7 floor of the Crusher Building by continuing a weekly
8 washdown of the lower floors and utilizing a vacuum truck on
9 the buildings’ ground level and basements.

10 At the Transfer Tower, ASARCO has fabricated
11 and installed a dust hood over the conveyor, and has
12 redesigned, fabricated and installed a new hood over the
13 transfer chute between the mentioned conveyor and the one
14 that takes the material out of the Transfer Tower.
15 Additionally, spray systems have been installed
16 to reduce the chance of dust generation. ASARCO will begin
17 weekly washdowns of the transfer house floor as well. On
18 the conveyer that passes over the town, ASARCO will raise
19 the angle of the idler in order to raise the belt and push
20 it further up under the cover.

21 Additionally, this conveyer will be in an 180
22 degree enclosure in the sections that pass over Fourth
23 Street and Hillcrest Avenue and Smelter Road six months
24 after the issuance of their operating permit, which will be
25 issued in this calendar year, 1989.
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1 The second category is the unpaved roads. This

2 category mainly addresses Kennecott Road and the roads

3 within the two ASARCO Plants, including the one known as

4 Canyon Drive which extends from the Crusher Building to the

5 main area of the Ray Plant.

6 ASARCO will use chemical dusts stabilizers to

7 reduce the dust generated from these sources. ASARCO will

8 also pave the storage areas which are included in these

9 areas: The concentrate storage area near the Sanpiing

10 Building at the Hayden Plant and the main concentrate

11 storage areas at the Hayden Plant.

12 The third category of the PM1O sources are the

13 paved areas. This category is mainly within the town of

14 Hayden. The cause of the particulate pollution problem in

15 this category is dust re—entrainment, due to the lack of

16 adequate street cleaning and the lack of curbing to prevent

17 the soil transfer from adjacent areas.

18 Due to other control measures that are

19 implemented or will be implemented, it is not necessary at

20 this time to implement any controls in this category.

21 However, in cooperation with local authorities, we will

22 reconsider our options in this area if future violations

23 occur.

24 The fourth category is locomotives. Some of

25 PM1O pollution problem is caused by locomotive operation.
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1 The State Implementation Plan will require 40 percent
2 opacity limitation which can be achieved through a better
3 maintenance program for these locomotives. The 40 percent
4 opacity limit is currently proposed as a revision of the
5 State Air Quality Rules.

6 The fifth category is the off—road vehicular
7 activity in the area, and the Arizona Administrative Code
8 prohibits this type of activity. ASARCO, in cooperation
9 with the local authorities will prevent this activity from

10 occurring in the future.

11 The sixth category is the mineral tailings.
12 Even though the study conducted to determine the impact of
13 different sources on the PM1O levels in Hayden did not
14 consider this source to be a major contributor, ASARCO will
15 undertake additional measures to control dust generated at
16 the tailings area These measures are
17 Roads around the tailings have been or will be
18 capped with decomposed granites. Any future roads will also
19 be capped. The berms around the south and east ends of the
20 Emergency Pond and Reservoir will be capped. ASARCO will
21 also ensure that all areas of the tailings ponds are kept
22 dampened or encrusted.

23 At this point, as far as our responsibilities
24 are concerned, the State will continue to conduct ambient
25 PM1O sampling and will monitor the effectiveness of the
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1 adopted control measures in the Hayden Group I area.

2 As a contingency plan, and in case further

3 control measures become necessary, the following measures

4 will be considered: Curbing the paved roads in the Hayden

5 area. The requirement of insulation of vane-type spark

6 arrestors for locomotives, and further control on the ore

7 crusher, in the case of improvements in availavie

8 technology.

9 With this final statement I thank you for

10 listening and hope that you agree with us the PM1O State

11 Implementation Plan for Hayden can significantly reduce the

12 particulate pollution in this area. Thank you.

13 MR. BURG: Thank you, All. We will go

14 off—the-record for the question and answer session. The

15 time is 5:15 p.m.

16 (Whereupon an off-the—record discussion

17 ensued.)

18 MR. BURG: The time the 5:27 p.m. We received

19 one speaker slip so far. Has anyone been urged to want to

20 say anything? Just the one. Neil Gambell. Did I

21 mispronounce your name? Why don’t you spell your name.

22 MR. GAMBELL: N-e-i-l G-a-m-b-e-l-l. My name

23 is Neil Gambell, and I am the Technical Services

24 Administrator at the ASARCO Ray Unit on whose behalf I make

25 the following comments on the PM1O SIP for the Hayden
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1 Group I area.

2
ASARCO’s Ray and Hayden Plants, with the help

3 of ASARCO’s technical personnel from Salt Lake City, have
4 been cooperating with the state and with EPA and its
5 contractor, Engineering Science, since 1986 to develop a
6 plan to ensure that the Hayden area becomes attainment for
7 particulate matter.

8
PM1O is EPA’s new inhaleable particulate

9 standard, and the efforts that ASARCO, EPA, and the state
10 have taken are designed to see to it that the air in the
11 Hayden area meets all federal standards.
12 The public comment period closes next Monday,
13 August 28, and ASARCO intends to submit written comments on
14 some technical points that are covered in the proposed PM1O
15 SIP. ASARCO supports the program that is laid out in DEQ’s
16 proposal, which is based on work done by Engineering Science
17 at EPA’s direction with involvement from ASARCO.
18 ASARCO’s support for the program is evidenced
19 by the fact that ASARCO has already put in place many of the
20 control strategies that are outlined in DEQ’s proposal.
21 The Ray Unit has completed work on many of the suggested
22 controls which include a 1.2 million dollar expenditure for
23 the installation of new dust collector units at the Crusher
24 Transfer House and the Track Hopper and the replacement of
25 3 of the 5 units at the Crusher Building. Water sprays and
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1 hooding have been installed to reduce fugitive emmissions

2 from the Track Hooper, Transfer Building and the Crusher.

3 Beginning in the third quarter of 1988, the Ray

4 Unit has used a dust control agent on Kennecott Avenue as

5 well as the frequently traveled roads within the plant at a

6 cost of $35,000. We have also replaced the dust seal on the

7 Number 5 Tripper.

8 In fact, ASARCO has voluntarily agreed to some

9 extra control strategies outlined in its October 1988

10 proposal to DEQ that were believed by Engineering Science to

11 be necessary to attain the standards. DEQ has included

12 those measures voluntarily undertaken by ASARCO in its

13 proposed SIP. They include closing certain roads to traffic

14 and capping some of the tailings roads.

15 The results of ASARCO’s efforts to put the

16 control strategies in place can already be seen. Even

17 before DEQ’s plan is effective, EPA’s new PM1O Air Quality

18 Standards are being met in Hayden. The area is well on its

19 way to becoming an attainment area.

20 ASARCO is pleased to be part of the effort to

21 imporve air quality in the Hayden area and will continue to

22 work with DEQ to ensure attainment of air quality standards.

23 MR. BURG: Thank you. Any other formal

24 comments? Okay. I will urge you to send written comments.

25 As you just heard, until next Monday, August 28th, you can
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1 hand deliver them by 5:00 p.m. Have them post marked to Au
2 and any telephone inquiries can be directed to the
3 department at 257—6910.

4
Thank you for attending today. Your interest

5 is greatly appreciated. The time is 5:31 p.m. the 21st of
6 August, 1989. This hearing is now adjourned.
7 (Whereupon proceedings concluded at 5:31 p.m.)
8
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1

2

3

4

5 I, KATHLEEN I’l. INCAVO, do hereby certify that

6 the proceeding had upon the hearing of the foregoing cause

7 are contained fully and accurately in the shorthand record

8 made by me thereof, and that such shorthand was reduced to

9 writing under my direction and the foregoing 14 typewritten

10 pages of said transcript contain a full, true and correct

11 transcript of my shorthand notes taken by me as aforesaid,

12 all to the best of my skill and ability.

13 DATED this 23rd day of September, 1989, at

14 Tempe, Arizona.

15

16

17 KATHLEEN H. INCAVO
Certified Court Reporter

18

19

20

21

22

23

24

25



Responsiveness Summary

The only written comments received were submitted byNs. Amy
Coy on behalf of ASARCO Inc. A copy of the original commentsare provided in Appendix I of this document.
Ms. Coy has raised nine separate issues which are listedbelow and responded to individually:
Comment:

1. It is unclear to ASARCO exactly where and how DEQ is
accounting for configuration changes currently underway at
the Ray Unit crushing and concentrating facilities and the
reacttvation of the facilities referred to on pages 2 and 68
of the document.

Response:

After careful evaluation of the proposed changes and the
possible reactivation of the Ray Smelter, we have revised the
estimated emissions. These new calculations have affected
other source estimations besides that of the Ray Unit crusher
and concentrator. Tables 5, 6, 6.3, 6.4, 7.1, 7.2, 8.1, 8.2,
11.1, and 11.2 are modified to reflect the revised
calculations. Accordingly, figures 1 and 2 are redrawn to
indicate new values for 1990 and 1997. Any textual changes
regarding these revisions and other matters appear in italics
in the final SIP (this document).
Specifically in relation to the Ray smelter and its possible
operation, we have performed the following evaluations, the
results of which are reflected in the new tables.
Projections of fugitive and traffic-related P1410 impacts due
to the Ray smelter start-up were included in the draft P1410
SIP, but are revised, however, to include only a 10 percent
growth from 1990 to 1997. This is due to the fact that in
our communication with local and regional authorities, we
have discovered that the City of Hayden is not anticipated to
grow between now and the year 2000. The projected population
for the year 2000 is 1080, which is actually smaller than the
existing population.

In the original calculations, emissions and consequent impact
of the smelter stack and acid plant were not considered. In
order to estimate emissions from these sources, Mr. Neil
Gambel of the ASARCO Ray Plant was contacted. He indicated
that we could assume that Ray stack emission rate would be 75
percent of the annual average emission rate for the ASARCOHayden smelter stack, or 65.6 tons per year. Ninety percent



control of PM10 emissions was assumed, yielding an annual
controlled emission rate of 6.6 tons per year. This emission
rate was used with appropriate stack parameters in a screen
model to determine a conservative maximum 24—hour average
ambient concentration of 0.4 jg/m3; the resultant annual
impact would be 0.1 g/m3.

The acid plant PM10 emission rate was assumed to be one-fifth
of the smelter stack emission rate. Combined with
appropriate stack parameters, this also yielded an estimated
maximum 24—hour average ambient concentration of 0.4 g/m3
due to acid plant emissions; the resultant annual impact
would also be 0.1 jg/m3.

Combining these two sources, a 24-hour average impact of 0.8
j.Lg/m3 and an annual average of 0.2 g/m3 are estimated.
Since Ray smelter is not expected to restart prior to 1990,
these values are only added to those for 1997.

Comment:

2. The SIP document inaccurately states on pages 2 and 68
that the referenced deactivation began in 1980. In fact, the
decision to put those operations on care and maintenance
status took effect in June 1982.

Response:

Appropriate texts are modified to reflect June 1982 as the
deactivation date.

Comment:

3. ASARCO questions the appropriateness of the increase in
“background’1 concentration shown on tables 6 and 7 since, as
we understand it, background is intended to be that which
occurs naturally and is based upon data gathered at the
pristine Organ Pipe National Monument.

Response:

The new tables reflect no growth in the background value.

Comment:

4. ASARCO believes that the use of the word “banked” in
discussions in sections 6.2 and 6.3 is inaccurate.

Response:

This word has been removed from the final document.

2



Comment:

5. ASARCO is unclear as to what the Department intends toencompass in its projection of an increase in emission fromHtrafficll specifically whether this projection is to includetraffic only in the public areas, or traffic on plantproperty as well.

Response:

Figures. obtained from the Department of Commerce indicatethat the city of Hayden will not see any population growthbetween now and the year 2000. This indicates that if thetraffic was solely a function of the population of Hayden’sresidents, rio emissions growth would be necessary; however,the growth of the plant will have an impact not only on thetraffic level on the plant roads, but also on the publicroads within the city of Hayden. For that reason, theemission growth for the paved and unpaved roads is presumedto occur on both the private and the public roads.
Comment:

6. ASARCO requests that the reference to a specific numberof gallons per minute be deleted from the spray system (pages 80 and 81) requirements. It is argued that ASARCO isactually experimenting with different sizes, and also thatthe 1.4 gpm seems to create a problem by spraying too muchwater, rather than the desired mist.
ResDonse:

The size specification for the spray systems is removed fromthe final SIP (this document); however, required efficiencyremains unchanged. It is the intention of this document toprimarily reduce the particulate emissions, and ADEQ believesthat size specification is a matter that can be determined byASARCO. It should be clear at this point, that by the timethe operating permit is issued,, the final decision of sizespecification should be reached. This technical informationis necessary for creating an easily enforceable permit andalso for decreasing the amount of paper work and recordkeeping for the ASARCO Ray Plant.

Comment

7. In the discussion on page 36 and tables on pages 37 and38, it is unclear to ASARCO whether references are intendedto be to “silicon” (Si) or to “silica” (Si02).
Response:

The correct text is “silicon” (Si). The text has beenmodified to reflect the correction.

3



Comment:

8. storage areas may not be amenable to asphalt paving butrequire concrete or another surface. ASARCO intends to usethe most appropriate paving method for each particularapplication.

Response:

This document does not specify the type of paving required.ASARCO can choose any paving material that it finds suitablefor these areas, so long as the proposed efficiency is notlowered. As in the résponseto the comment regarding thespray systems, we would like to request that ASARCO submit toADEQ their final decision as to the types of material whichwill be used and their application schedule.

Comment:

9. This comment is divided into 3 different sections for thepurpose of more individualized responses.

a. ASARCO questions our approach in imposing emissionlimitations and control strategies that are not contained inthe Arizona Administrative Code.

b. Using the permit conditions in lieu of adopted ruleswill result in a SIP that is not federally enforceable, andhence, not approvable.

c. Since the Hayden SIP relies mainly on controlstrategies derived from ASARCO’s operating and installationpermits, ADEQ did not have the authority tO hold the publichearing. Furthermore, if the hearing was held unlawfully,Section 110 requirement was not satisfied, and hence, the SIPis not approvable.

Response:

a. ADEQ has made its general policy clear that in theindustrial PM1O Group I areas, the SIP control strategieswill be enforced through conditions contained in appropriateoperating and installation permits. We believe that ruleadoptions through amendments to the Arizona AdministrativeCode are not intended for an area by area basis. However, weplan to adopt new rules regarding point and nonpoint sourceswhich would address all areas of Arizona, rather than anyGroup I area separately.

b. As far as federal enforceability is concerned, wehave discussed the matter with EPA and it has been made clearto us that, while relying on a permit is not the mostpreferable approach, it is an acceptable one. This type ofSIP is not unprecedented. Furthermore, installation permits,

4



which address a major category of PM1O pollution in the
Hayden Area (Ray Unit crusher and concentrator), are
federally enforceable, and therefore are accepted as a part
of a SIP.

c. ARS §49-424.A.5. provides clear authority to the
Arizona Department of Environmental Quality to hold hearing
on the draft SIP. Therefore, we believe that the Section 110
requirement is satisfied.

State statute does not specifically forbid ADEQ from holding
public hearings operating permits. Also, the permit, itself
was not the subject of the hearing.

5
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August 28, 1989

HAND-DELIVER

Mr. Au Modarres, Air Quality PlannerPlanning Section, Office of Air QualityDepartment of Environmental Quality2005 North Central Avenue, Suite 603APhoenix, Arizona 85004

Re: PM-b State Implementation Plan (i.E)for the Hayden Area

Dear Mr. Modarres:

This letter constitutes the written comments of ourclient, ASARCO Incorporated, on the proposed PM-10 SIP for theHayden, Arizona, area, which was the subject of a publichearing in Hayden, Arizona, on August 21, 1989.Representatives of ASARCO’s Hayden and Ray Units attended thehearing, and Neil Gambell, Technical Services Administrator ofthe Ray Unit, presented oral testimony in support of thecontrol strategies contained in the proposed SIP.

As pointed out in Mr. Gambell’s testimony, ASARCO hasworked closely with the Arizona Department of EnvironmentalQuality, the Environmental Protection Agency, and EPA’Scontractor in the development of this proposed SIP. ASARCObelieves, based upon its own calculations, that adoption of thecontrol strategies outlined in the proposed SIP will result inattainment of the PM-b air quality standards. Because DEQ’sapproach to calculating the source category contributions andattainment demânstrations differs slightly from ASARCO’s,ASARCO is not in a position to agree or disagree with each andevery projection in the tables contained in the proposed SIPdocument. ASARCO does, however, agree with DEQ’s overallconclusion that implementing the proposed control strategieswill result in attainment.
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As Mr. Garnbell described in his oral presentation atthe public hearing in Hayden, many of the control strategiesoutlined in the proposed SIP document have already beenimplemented voluntarily by ASARCO. As part of the SIPimplementation process, ASARCO will be submitting to DEQ anupdate to the table found at pages 103-04 of the proposed SIPto indicate which of the outlined control strategies arealready in place and the projected completion dates of theother strategies. The actually demonstrated PM—10 attainmentthat has resulted from these actions is impressive. SinceASARCO began phasing in the new control measures last summer,the Department of Environmental Quality’s PM—b monitors in thearea have now recorded four consecutive quarters without anexceedance of the PM-b standards. ASARCO believes that thistrend will continue. This practical proof of the theoreticaldemonstrations made by Engineering Sciences, DEQ, and ASARCO isgratifying to ASARCO and, we believe, to DEQ and the Haydenarea residents.

In addition to its general endorsement of the controlstrategies, ASARCO has the following technical points/questionsthat it believes need resolution in DEQ’s final action on theSIP document:

1. It is unclear to ASARCO exactly where and how DEQis accounting for configuration changes currently underway atthe Ray Unit crushing and concentrating facilities and thereactivation of the facilities referred to on pages 2 and 68 ofthe document.

2. The SIP document inaccurately states on pages 2and 68 that the referenced deactivation began in 1980. Infact, the decision to put those operations on care andmaintenance status took effect in June 1982.

3. ASARCO questions the appropriateness of theincrease in “background” concentration shown on tables 6 and 7since, as we understand it, background is intended to be thatwhich occurs naturally and is based upon data gathered at thepristine Organ Pipe National Monument, See, discussion at page54 of proposed SIP document.

4. ASARCO believes that the use of the word “banked”in discussions in sections 6.2 and 6.3 is inaccurate.

5. ASARCO is unclear what the Department intends toencompass in its projection of an increase in emissions from“traffic”, specifically whether this projection is to include
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only traffic in the public areas or includes traffic on plantproperty, as well.

6. In its discussion of control strategy, theproposed SIP refers to the installation of water sprays of 1.4gpm each. See discussion at pages 80 and 81. ASARCO requests
that the reference to a specific number of gallons per minutebe deleted. ASARCO has now had a period of actual experiencewith the spray systems contemplated under the proposed controlstrategy and has found that at 1.4 gallons per minute the“sprays” form a stream of water rather than the desired mist.ASARCO is experimentally replacing the 1.4 gpm sprays with .5and .75 gprn sprays, and will ultimately install and use themost effective ones.

7. In the discussion on page 36 and tables on pages
37 and 38, it is unclear to ASARCO whether references areintended to be to “silicon” (Si) or to “silica” (Si02).

8. In the discussion of control strategies forunpaved roads at page 93, the draft SIP refers to pavingcertain storage areas at the Hayden plant, noting that thoseareas in which front—end loaders are used are not amenable to
control by surf actants. Those same areas may not be amenableto asphalt paving but may require concrete or another surface.
ASARCO intends to use the most appropriate paving method for
each particular application.

Finally, ASARCO wishes to state for the record itsposition that the Department’s means of implementing theproposed PM-l0 SIP may be defective. The Department intends to
impose emission limitations and other control strategies that
are not found in the Arizona Administrative Code and that in,
some cases conflict with existing code provisions. Forexample, under the PM-b SIP scrubbers installed at the Ray
Unit will be required to meet a grain—loading standard of 0.05
gr/dfcf. By regulation, this “unclassified source” is required
to meet a process weight rate rather than a grain—loadingstandard. See, A.A.C. R18—2—502. As ASARCO has pointed out to
the Department in earlier meetings and conversations, it is not
appropriate or lawful to “amend” regulations throughconflictingperrnit conditions. ASARCO does not object to the
imposition of the 0.05 gr/dfcf grain—loading standard, merely
to its method of imposition.

Furthermore, ASARCO believes that the Department’s
approach will result in the imposition of conditions that are
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not federally enforceable and, therefore, can hardly be called
part of a State Implementation Plan under the Clean Air Act.
The proposed PM-b plan itself, although adopted after notice
and public hearing, is not an operative document as it relatesto ASARCO. It merely outlines the steps the Department intends
to take in order to implement the PM—b process. Since the
PM-1O State Implementation Plan for the Hayden “Group I” areawill not be a rule or regulation, it cannot directly impose aburden on the Company. (ASARCO also questions whether the
Department had the authority to hold the public hearing in the
first place. If it did not, then the requirements of § 110
that every state implementation plan be adopted after notice
and public hearing would not be met.)

The method by which DEQ intends to make its purportedSIP “enforceable” is by placing its conditions in an operatingpermit. Even assuming DEQ has the authority to impose the
conditions outlined in the proposed “SIP’s through the permit
process rather than by rulemaking, it has long been EPA’S
position that “operating permits” as that term is used in
Arizona, are not federally enforceable documents. If EPA iscorrect, then valid operating permit conditions could only beenforced against ASARCO by the Department of Environmental
Quality, and the PM—10 SIP would not be an approvable SIP atall.

It is for these reasons that in the October 1988 draftproposed SIP it submitted to DEQ and EPA, ASARCO suggested thatthe control strategies be adopted as amendments to the ArizonaAdministrative Code.

Again, we wish to emphasize that ASARCO does not
object to installing the control strategies outlined. In fact,it has already incurred significant expense in putting thosecontrols in place. ASARCO merely wishes to point out for therecord that it does not concede the validity of the procedurebeing followed by DEQ and requests that DEQ reconsider itsapproach.

ASARCO appreciates the opportunity to submit thesecomments and will continue working with DEQ to ensure theattainment of PM—b NAAQS in the Hayden area. If ASARCO canprovide any further information to DEQ in its finalization ofthe PM—b SIP for the Hayden area, please let us know.

ARC/jw

Sincerely
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Ch. 2 AIR POLLI’TION CONTROl.

ARTICLE 1. DEFINITIOSS

R18-2-l 01

R18-2-1O1. Definitions
In these Rules the following definitions in this Section shall govern, unlessthe context otherwise requires, and unless in conflict with a definition given inA.A.C. Title 9, Ch. 3, Article 8, New Source Performance Standards, or in Article 9, Hazardous Air Pollutant Standards. In such case, the definitions given inArticles 8 or 9 shall apply only to sources covered by those Articles, and thedefinitions given in this Section shall govern elsewhere.1. “Acid mist” means sulfuric acid mist as measured by Method 8 in theArizona Stack Testing Manual.

2. “Act” means the Clean Air Act, 42 U.S.C.A. § 7401 et seq.3. “Actual emissions” means the actual rate of emissions of a pollutantfrom an emissions unit, as determined in accordance with Subparagraphs a.through c. below.
a. In general, actual emissions as of a particular date shall equal theaverage rate, in tons per year, at which the unit actually emitted the pollutantduring a two-year period which precedes the particular date and which is representative of normal source operation. The Director may allow the use of a different time period upon a determination that it is more representative of normalsource operation. Actual emissions shall be calculated using the unit’s actualoperating hours, production rates, and types of materials processed, stored orcombusted during the selected time period.b. Lacking specific information to the contrary, the Director may presumethat source-specific allowable emissions for the unit are equivalent to the actualemissions of the unit.

c. For any emissions unit which has not begun normal operations on theparticular date, actual emissions shall equal the potential to emit of the unit onthat date.
4. “Administrator” means the Administrator of the United States Environmental Protection Agency.
5. “Affected facility” means, with reference to a stationary source, any appratus to which a standard is applicable.
6. “Air pollution control equipment” means equipment used to eliminate,reduce or control the emission of air pollutants into the ambient air.7. “Air quality control region” (AQCR) means an area so designated bythe Administrator pursuant to Section 107 of the Federal Clean Air Act asamended, and includes:
a. Maricopa Intrastate Air Quality Control Region which is comprised ofthe County of Maricopa in Arizona.
b. Pima Intrastate Air Quality Control Region which is comprised of theCounty of Pima in Arizona.
c. Northern Arizona Intrastate Air Quality Control Region which encompasses the counties of Apache, Coconino, Navajo and Yavapai in Arizona.
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R18-2-l0l EN\1RC)NN1ENTAL QUALITY Title IS

d. Mo-Yuma Intrastate Air Quality Control Region which encompas

ses the counties of Mohave and Yuma in Arizona.

e. Central Arizona Intrastate Air Quality Control Region which encom

passes the counties of Gila and Pinal in Arizona.

1. Southeast Arizona Intrastate Air Quality Control Region which encom

passes the counties of Cochise, Graham, Greenlee and Santa Cruz in Arizona.

8. “Allowable emissions” means the emission rate of a stationary source

calculated using the maximum rated capacity of the source (unless the source is

subject to Federally enforceable limits which restrict the operating rate, or hours

of operation, or botb) and the most stringent of the following:

a. The applicable new source performance standards or National Emis

sion Standards for Hazardous Air Pollutants, as contained in A.A.C. Title 9, Ch.

3, Articles 8 or 9;
b. The applicable existing source performance standard, as approved for

the Arizona SIP and contained in ArticleS of these Rules; or,

c. The emissions rate specified in any Federally promulgated rule or

Federally enforceable permit conditions applicable to the State of Arizona.

9. “Alternative method” means any method of sampling and analyzing for

an air pollutant which is not a reference or equivalent method but which has

been demonstrated to the Director’s satisfaction to, in specific cases, produce

results adequate for the Director’s determination of compliance.

10. “Ambient air” means that portion of the atmosphere, external to build

ings, to which the general public has access.

11. “Architectural coating” means a coating used commercially or in

dustrially for residential, commercial or industrial buildings and their appur

tenances, structural steel and other fabrications such as, but not limited to,

storage tanks, bridges, beams and girders.

12. “Arizona Testing Manual” means the Arizona Testing Manual for Air

Pollutant Emissions.
13. “ASME” means American Society of Mechanical Engineers. All ASME

test methods referenced as guides in these Rules shall be those methods adopted

on or before June 1, 1980.
14. “Asphalt concrete plant” means any facility, as described in R18-2-508,

used to manufacture asphalt concrete by heating and drying aggregate and

mixing with asphalt cements.

15. “ASTM” means American Society for Testing and Materials. All

ASTM test methods referenced as guides in these Rules shall be those methods

adopted on or before June 1, 1980.

16. “Attainment area” means an area so designated by the Ariminictrator

acting pursuant to Section 107 of the Act as having ambient air pollutant con

centration equal to or less than national primary or secondary ambient air

quality standards for a particular pollutant or pollutants.

17. “Baseline area” means any area, within any intrastate area (and every

part thereof) designated as attainment or unclassifiable in which the major

‘-
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source OT major modIfication cstahlishñg the baseline ddIc would construct orwould have an air quality impact equal to or greater than 1 ugfm3 (annualaverage) of the pollutant for which the baseline date is established. Arearedesignations under Section R18-2-217 cannot intersect or be smaller than thearea of impact of any new major source or major modification which:a. Establishes a baseline date; or
b. Is subject to 40 CFR 52.21 (or Section R18-2-304 after approval by theAdministrator for inclusion in the Arizona SIP), and would be constructed inAriwna.
18. “Baseline concentration” means that ambient concentration level whichexists in the baseline area at the time of the applicable baseline date. A baselineconcentration is determined for each pollutant for which a baseline date is established and shall include:
a. The actual emissions representative of sources in existence on the applicable baseline date, except as provided in Subparagraph c., belowb. The allowable emissions of major stationary sources which commencedconstruction before January 6, 1975, but were not in operation by the applicablebaseline date;
c. The following will not be included in the baseline concentration and willaffect the applicable maximum allowable increase(s):I. Actual emissions from any major stationary source on which construction commenced after January 6, 1975; andii. Actual emissions increases and decreases at any stationary source occurring after the baseline date.

19. “Baseline date” means the earliest date after August 7, 1977, that:a. A major stationary source or major modification submits a completepermit application to the Arninistrator under 40 CFR 5221; or,b. A major stationary source or major modification submits a completepermit application to the Director under the applicable portions of Article 3 andAppendix 1 subsequent to their approval by the Adrninictrator and integrationinto the Arizona SIP.
c. The baseline date is established for each pollutant for which incrementsor other equivalent measure have been established if:I. The area in which the proposed source or modification would constructis designated as attainment or unclassifiable on the date of its complete application under Subparagraph a. or b., above, as applicable; and,ii. In the case of a major stationary source, the pollutant would be emittedin significant amounts, or in the case of a major modification, there would be asignificant net emissions increase of the pollutant.20. “Begin actual construction” means, in general, initiation of physical on-site construction activities on an emissions unit which are of a permanent nature.Such activities include, but are not limited to, installation of building supportsand foundations, laying of underground pipework, and construction of permanent storage structures. With respect to a change hi method of operation this
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term refers to those on-site activitics, other than prcparaiory activities, hich

mark the initiation of the change.

21. “Best available control technology” (BACT) means an emission limita

tion (including a visible emissions standard) based on the maximum degree of

reduction for each pollutant subject to regulation under the Act which would be

emitted from any proposed major stationary source or major modIfication which

the Director, on a case-by-case basis, taking into account energy, environmental

and economic impact and other costs, determines is achievable for such source

or modification through application of production processes or available

methods, systems, and techniques, including fuel cleaning or treatment or in

novative fuel combustion techniques, for control of such pollutant. In no event

shall such application of BACT result in emissions of any pollutant, which would

exceed the emissions allowed by any applicable new source performance stand

ard or National Emission Standard for Hazardous Air Pollutants under A.A.C.

Title 9, Cli. 3, Articles 8 and 9. If the Director determines that technological or

economic limitations on the application of measurement methodology to a par

ticular emissions unit would make the imposition of an emissions standard in

feasibLe, .a design, equipment, work practice, operational standard or

combination thereof, may be prescribed instead to satisfy the requirement for

the application of BACT. Such standard shall, to the degree possible, set forth

the emissions reduction achievable by implementation of such design, equip

ment, work practice or operation, and shall provide for compliance by means

which achieve equivalent results.

22. “Black liquor” means waste liquor from the brown stock washer and

spent cooking liquor which have been concentrated in the multiple effect

evaporator system.
23. “Btu” means British thermal unit which is the quantity of heat required

to raise the temperature of one pound of water one degree Fahrenheit.

24. “Bureau” means the Office of Air Quality within the Department of En

vironmental Quality.

25. “Calcine” means the solid materials produced by a roaster.

26. “Calorie” means the quantity of heat required to raise the temperature

one gram of water one degree Celsius.

27. “Capacity factor” means the ratio of the average load on a machine or

equipment for the period of time considered to the capacity rating of the

machine or equipment.

28. “Capture system” means the equipment (including ducts, hoods, fans,

dampers, etc.) used to capture or transport particulate matter or gases

generated by a process source to the air pollution control device.

29. “Categorical soi.irces” means the following classes of sources:

a. Coal cleaning plants (with thermal dryers);

b. Kraft pulp mills;

c. Portland cement plants;

d Primary zinc smelters;
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e. Iron and steel mills;
1. Primary aluminum ore reduction plants;
g. Primary copper smelters;
Ii. Municipal incinerators capable of charging more than 250 tons of refuseper day;
i. Hydrofluoric, sulfuric, or nitric acid plants;
j. Petroleum refineries;
k. Lime plants;
1. Phosphate rock processing plants;
m. Coke oven batteries;
n. Sulfur recovery plants;
o. Carbon black plants (furnace process);
p. Primary lead smelters;
q. Fuel conversion plants;
r. Sintering plants;
s. Secondary metal production plants;
t. Chemical process plants;
u. Fossil-fuel boilers (or combination thereof) totaling more than 250 million Btu’s per hour heat input;
v. Petroleum storage and transfer units with a total storage capacity exceeding 300,000 barrels;

-

w. Taconite preprocessing plants;
x. Glass fiber processing plants;
y. Charcoal production plants;
z. Fossil fuel-fired steam electric plants of more than 250 million Btu’s perhour heat input.
30. “CFR” means Code of Federal Regulations. Standard references inthese Rules and Regulations is by Title and Part, i.e., “40 CFR 51” means “Title40 of the Code of Federal Regulations, Part 51”.
3L “Charge” means the addition of metal bearing materials, scrap, or fluxesto a furnace, converter or refining vessel.
32. “Coal” means all solid fossil fuels classified as anthracite, bituminous,ubbituminous, or lignite by ASTM Designation D-388-66.
33. “Combustion” means the burning of matter.
34. “Commence” as applied to construction of a major stationary source ormajor modification, means that the owner or operator has all necessarypreconstruction approvals or permits and either has:
a. Begun, or caused to begin, a continuous program of actual on-site construction of the source, to be completed within a reasonable time; or
b. Entered into binding agreements or contractual obligations, which cannot be cancelled or modified without substantial loss to the owner or operator,to undertake a program of actual construction of the source to be completedwithin a reasonable time.

Ch. 2 RI 8-2-101
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35. L’ompletc’ means. in rcfcrcncL au application for a prrnit, that the

application Contains all the information necessary for processing the application.

Designating an application complete for purposes of permit processing does not

preclude the Director from requesting or accepting any additional information.

36. “Condensate stripper system” means a column, and associated con

densers used to strip, with air or steam, TRS compounds from condensate

streams from various processes within a kraft pulp mill.

37. “Construction” means any physical change or change in the method of

opcration (including fabrication, erection, installation, demolition, or modifica

lion of an emissions unit) which would result in a change in actual emissions.

38. “Continuous monitoring system” means the total equipment, required

under the emission monitoring Subsections in applicable Sectiops, used to

sample and condition (if applicable), to analyze, and to provide a permanent

record of emission or process parameters.

39. “Control device” means the air pollution control equipment used to

remove particulate matter or gases generated by a process source from the ef

fluent gas stream.
43. “Copper concentrate” means enriched copper ore recovered from the

froth flotation process.
41. “Copper concentrate dryer” means any facility in which a copper sul

fide ore concentrate charge is heated in the presence of air to eliminate a por

tion of the moisture from the charge, provided less than five (5) percent of the

sulfur contained in the charge is eliminated in the facility.

42. “Copper concentrate roaster” means any facility in which a copper sul

fide ore concentrate is heated in the presence of air to eliminate a significant

portion (five percent or more) of the sulfur contained in the charge.

43. “Copper converter” means any vessel to which copper matte is charged

and oxidized to copper.
44. “Copper matte” means a metallic sulfide made by smelting copper sul

fide ore concentrate or the roasted product of copper sulfide ores.

45. “Copper reverberatory smelting furnace” means any vessel in which the

smelting of copper sulfide ore concentrates or calcines is performed and in

which the heat necessary for smelting is provided primarily by combustion of a

b fossil fuel.
46. “Copper smelting” means processing techniques for the smelting of a

copper sulfide ore concentrate or calcine charge leading to the formation of

separate layers of molten slag, molten copper, and/or copper matte.

47. “Copper smelting furnace” means any vessel in which the smelting of

copper sulfide ore concentrates or calcines is performed and in which the heat

necessary for smelting is provided by an electric current, rapid oxidation of a

portion of the sulfur contained in the concentrate as it passes through an oxidiz

ing atmosphere, or the combustion of a fossil fuel.

48. “Department” means the Department of Environmental Quality.

RI 8-2-101
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4’). “Dirccior’ means thc Director uf thi Deparmcni of Environmental
Quality.

50. “Discharge” means the release or escape from the source of an effluent
into the atmosphere.

51. “Dispersion technique” means any technique which attempts to affect
the concentration of a pollutant in the ambient air by using that portion of astack which exceeds good engineering practice stack height, varying the rate ofemission of a pollutant according to atmospheric conditions of ambient con
centrations of that pollutant, or by addition of a fan or reheater to obtain a less
stringent emission limitation. The preceding sentence does not include:

a. The reheating of a gas stream, following use of a pollution control sys
tem, for the purpose of returning the gas to the temperature at which it was
originally discharged from the facility generating the gas stream;

b. The use of smoke management in agricultural or silvicultural programs;
c. Combining the exhaust gases from several stacks into one stack.
52. “Dust” means finely divided solid particulate matter occurring naturally

or created by mechanical processing, handling or storage of materials in the
solid state.

53. 9) suppressant” means a chemical compound or mixture of chemi
cal compounds added with or without water to a dust source for purposes of
preventing air entrainment.

54. “Effluent” means any air contaminant which is emitted and sub
sequently escapes into the atmosphere.

55. “Elevated terrain” means terrain which exceeds the top elevation of the
good engineering practice stack as calculated under Definition 76 of this Sec
tion.

56. “Emission” means an air contaminant or gas stream or the act of dis
charging an air contaminant or a gas stream, visible or invisible.

57. “Emission standard” means a regulation (or portion thereof) setting
forth an allowable rate of emissions, level of opacity, or prescribing equipment
or fuel specifications that result in control of air pollution emissions.

58. “Emissions unit” means any part of a stationary source which emits or
— would have the potential to emit any pollutant subject to regulation under this

Chapter.
59. “Equivalent method” means any method of sampling and analyuing for

an air pollutant which has been demonstrated to the Director’s satisfaction tohave a consistent and quantitatively known relationship to the reference method,
under specified conditions.

60. “Excess emissions” or “emissions in excess of an emission limitation”
means emissions of an air pollutant in excess of an emission standard as
measured by the compliance test method applicable to such emission standard.

61. “Excessive concentrations” for the purpose of determining good engineering practice stack height in a fluid model or field study means a maximum
concentration due to downwash, wakes, or eddy effects produced by structures

11 Supp. 87-3 9/30/87
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centration experienced in the absence of such downwash, wakes, or eddy effects.

62. “Existing source” means any source which commenced replacement,

erection, installation or making a major alteration of the type described in R18-

2-301 (installation permit) prior to May 14, 1979.

63. “Existing source performance standards” means emission standards ap

plicable to existing sources.

64. “Facility” means an identifiable piece of stationary process equipment

along with all associated air pollution equipment.

65. “Federal Land Manager” means, with respect to any lands in the

United States, the Secretary of the department with authority over such lands.

66. “Federally enforceable” means all limitations and conditions which are

enforceable by the Administrator. This includes but is not limited to the require

ments of the New Source Performance Standards and National Emission Stan

dards for Hazardous Air Pollutants contained in A.A.C. Title 9, Ch. 3, Articles 8

and 9; the requirements of such other State or County rules or regulations ap

proved by the Administrator for inclusion in the Arizona SIP; and the require

ments of any Federal regulation promulgated by the Administrator as part of the

Arizona SIP.
67. “Fixed capital cost” means the capital needed to provide all the

depreciable components.
68. “Fossil fuel-fired steam generator” means a furnace or boiler used in

the process of burning fossil fuel for the primary purpose of producing steam by

heat transfer.
69. “FR” means Federal Register. Standard reference in these Rules and

Regulations is by Volume, Page and Date, i.e., “43 FR 4.6246, October 5, 1978”

means “Volume 43 of the Federal Register of October 5, 1978 at page 46246”.

70. “Fuel” means any material which is burned for the purpose of produc

ing energy.
7L “Fuel burning equipment” means any machine, equipment, incinerator,

device or other article, except stationary rotating machinery, in which combus

tion takes place.
72. “Fugitive dust” means fugitive emissions e{ particulate matter.

73. “Fugitive emissions” means those emissions which could not reasonably

pass through a stack, chimney, vent or other functionally equivalent opening.

74. “Fume” means solid particulate matter resulting from the condensation

and subsequent solidification of vapors of melted solid materials.

75. “Gasoline” means any petroleum distillate having a Reid vapor pressure

of four (4) pounds or more.
76. “Good engineering practice (GEP) stack height” means the greater of:

a. 213.25 feet (65 meters);

b. Other stacks;
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i. For stacks in existence on Januar 12, 1979 and for which the own.’r troperator had obtained all applicable preconstruction permits or approvals required under 40 CFR Parts 51 and 52 and A.A.C. R18-2-301, Hg = 2.5H,ii. For all other stacks,
Hg = H + l.5L, where
Hg = good engineering practice stack height, measured from the ground-level elevation at the base of the stack,
H = height of nearby structure(s) measured from the ground-level elevation at the base of the stack,
L lesser dimension (height or projected width) of nearby structure(s);c. The height demonstrated by a fluid model or a field study approved bythe reviewing agency, which ensures that the emissions from a stack do not resultin excessive concentrations of any air pollutant as a result of atmosphericdownwasb, wakes, or eddy effects created by the source itself, structures, or terrain obstacles.

-

77. “Hazardous air pollutant” means an air pollutant to which no Arizonaambient air quality standard is applicable and which in the judgment of theDirector causes, or contributes to, air pollution which may reasonably be anticipated to result in an increase in mortality or an increase in serious irreversible, or incapacitating reversible, illness.
78. “Hearing Board” means the Air Pollution Control Hearing Board.79. “Heat input” means the quantity of heat in terms of Btu’s generated byfuels fed into the fuel burning equipment under conditions of complete combustion.
80. “High terrain” means any area having an elevation of nine hundred(900) feet or more above the base of the stack of a source.
81. “Incinerator” means any equipment, machine, device, contrivance orother article and all appurtenances thereof used for the combustion of refuse,salvage materials or any other combustible material except fossil fuels. Suchcombustion shall be for the purpose of reducing the volume of material.a. Multiple chamber incinerator: A multiple chamber incinerator consists of three or more refractory-lined combustion chambers in series, physicallyseparated by refractory wails and interconnected by gas passage ports or ducts.b. Controlled atmosphere incinerator: A controlled atmosphere incinerator consists of one or more refractory-lined chambers in which completecombustion is promoted by recirculation of gases by mechanical means.c. Wood waste burner: A wood waste burner is an incinerator designedand used exclusively for the burning of wood wastes consisting of wood slabs,scraps, shavings, barks, sawdust or other wood material. Generation of steam asa by-product shall not affect the classification of the device as an incinerator.d. Air curtain destructor: An air curtain destructor is an incinerationdevice designed and used to secure, by means of a fan generated air curtain,controlled combustion of only wood waste and slash materials in an earthentrench or refractory-lined pit or bin.

- •
-
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R18-2-10l ENVIRONMENTAL QUALITY Title 18

e Afterbururr: An aftcrburncr is an inincrator installed in the secon

dary combustion chamber or stack for the purpose of incinerating smoke, fumes,

gases, unburned carbon, and other combustible material not consumed during

primary combustion.
f. Fume incinerator: A fume incinerator is a device similar to an after

burner installed for the purpose of incinerating fumes, gases and other finely

divided combustible particulate matter not previously burned.

82. “Indian governing body” means the governing body of any tribe, band,

or group of Indians subject to the jurisdiction of the United States and recog

nized by the United States as possessing power of self-government.

83. “Indian reservation” means any Federally recognized reservation estab

lished by Treaty, Agreement, Executive Order, or Act of Congress.

84. “Innovative control technology” means any system of air pollution con

trol that has not been adequately demonstrated in practice, but would have a

substantial likelihood of achieving greater continuous emissions reduction than

any control system in current practice or of achieving at least comparable reduc

tions at lower cost in terms of energy, economics, or nonair quality environmen

tal impacts.
85. “Isokinetic sampling” means sampling in which the linear velocity of the

gas entering the sampling nozzle is equal to that of the undisturbed gas stream at

the sample point.
86. “Kraft pulp mill” means any stationary source which produces pulp

from wood by cooking (digesting) wood chips in a water solution of sodium

hydroxide and sodium sulfide (white liquor) at high temperature and pressure.

Regeneration of the cooking chemicals through a recovery process is also con

sidèred part of the kraft pulp mill.

87. “Kraft pulp mill digester system” means each continuous digester or

each batch digester used for the cooking of wood in the white liquor, and as

sociated flash tank(s), blow tank(s), chip streamer(s), and condenser(s).

88. “Lead” means elemental lead or alloys in which the predominant com

ponent is lead.
89. “Lime hydrator” means a unit used to produce hydrated lime product.

90. “Lime kiln” means a unit used to calcine lime rock or kraft pulp rail]

lime mud which consists primarily of calcium carbonate, into quicklime, which is

calcium oxide.
91. “Lime manufacturing plant” includes any plant which produces a lime

product from limestone by calcination. Hydration of the lime product is also

considered to be part of the source.

92. “Lime product” means the product produced by the calcination process

including, but not limited to, caicitic lime, dolomitic lime, and deadburned

dolomite.
93. “Lowest achievable emission rate” (LAER) means, for any source, the

more stringent rate of emissions based on the following:

... 4’ ..., •
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a. The most stringent emissions limitation which is contained in the SIP ofany state for such class or category of stationary source, unless the owner oroperator of the proposed stationary source demonstrates that such limitationsare not achievable; or,
b. The most stringent emissions limitation which is achieved in practice bysuch class or category of stationary source. This limitation, when applied to amodification, means the lowest achievable emissions rate for the new ormodified emissions units within the stationary source. In no event shall the application of this term permit a proposed new or modified stationary source toemit any pollutant in excess of the amount allowable under applicable newsource standards of performance as contained in A.A.C. Title 9, Chapter 3, Articles 8 and 9.

94. “Low terrain” means any area other than high terrain.95. “Major modification” means any physical change in or change in themethod of operation of a major stationary source that would result in a significant net emissions increase of any pollutant subject to regulation under thisChapter.
a. Any net emissions increase that is significant for volatile organic compounds shall be considered significant for ozone.
b. For the purposes of this definition the following shall not be considereda physical change or change in the method of operation:1. Maintenance, repair and replacement which the Director determines tobe routine.
ii. Use of an alternative fuel or raw material by reason of an order underSections 2 (a) and (b) of the Energy Supply and Environmental CoordinationAct of 1974 (or any superseding legislation) or by reason of a natural gas curtailment plan pursuant to the Federal Power Act;
iii. Use of an alternative fuel by reason of an order or rule under Section125 of the Act;
iv. Use of an alternative fuel at a steam generating unit to the extent thatthe fuel is generated from municipal solid waste;
v. Use of an alternative fuel or raw material by a stationary source which:(I) The source was capable of accommodating before January 6, 1975, unless such change would be prohibited under any Federally enforceable permitcondition which was established after January 6, 1975, pursuant to 40 CFR 52.21,or under R18-2-302 or R18-2-304 subsequent to their approval by the Administrator as part of the Arizona SIP.
(2) The source is approved to use under any permit issued under 40 CFR52.21, or under R18-2-302 or R18-2-304 subsequent to their approval by the Administrator as part of the Arizona SIP.
vi. An increase in the hours of operation or in the production rate, unlesssuch change would be prohibited under any Federally enforceable permit condition which was established after January 6, 1975, pursuant to 40 CFR 5221, or

f.
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under P18-2-302 or RIS-2-304 subsequent 10 thci appovl h he Ad

ministrator as part of the Arizona SIP.

vil. Any change in ownership at a stationary source.

c. In these Rules and Regulations the terms “major modification” and

“major alteration” are synonymous and interchangeable.

96. “Major stationary source” means:

a. Any stationary source located in a nonattainment area which emits, or

has the potential to emit, 100 tons per year or more of any pollutant subject to

regulation under the Act; or,

b. Any stationary source located in an attainment or unclassifiable area

which emits, or has the potential to emit, 100 tons per year or more of any poi

lutant subject to regulation under the Act if the source is classified as.a Categori

cal Source, or 250 tons per year or more of any pollutant subject to regulation

under the Act if the source is not classified as a Categorical Source; or,

c. Any change to a minor source which would increase its emissions to the

qualifying levels specified under Subparagraphs a. or b., above.

d. A major stationary source that is major for volatile organic compounds

‘shall be considered major for ozone.

e. in these Rules and Regulations the terms “major stationary source” and

“major source” are synonymous and interchangeable unless the context other

wise requires.
97. “Malfunction” means any sudden and unavoidable failure of air pollu

tion control equipment or process equipment or a process to operate in a nor

mal and usual manner. Failures that are caused by poor maintenance, careless

operation or any other upset condition or equipment breakdown which could

have been prevented by the exercise of reasonable care shall not be considered

malfunctions.
98. “Minor source” means a source of air pollution which is not a major

source and over which the Director, acting pursuant to A.R.S. § 36-1706.B, has

asserted jurisdiction.
99. “Miscellaneous metal parts and products” for purposes of industrial

coating mean:
a. Large farm machinery (harvesting, fertilizing and planting machines,

tractors, combines, etc.);

b. Small farm machinery (lawn and garden tractors, lawn mowers,

rototillers, etc.);
c. Small appliances (fans, mixers, blenders, crock pots, dehumidifiers,

vacuum cleaners, etc.);

d. Commercial machinery (office equipment, computers and auxiliary

equipment, typewriters, calculators, vending machines, etc.);

e. Industrial machinery (pumps, compressors, conveyor components, fans,

blowers, transformers, etc.);

f. Fabricated metal products (metal covered doors, frames, etc.); and

-:
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Ch.2 AIR POLLUTION CONTROL RI 8-2-101

g. Any other industrial calegory which coats mctal parts or prnducis underthe Standard industrial Classification Code of Major Group 33 (primary metalindustries), Major Group 34 (fabricated metal products), Major Group 35 (nonelectric machinery), Major Group 36 (electrical machinery), Major Group 37(transportation equipment), Major Group 38 (miscellaneous instruments), andMajor Group 39 (miscellaneous manufacturing industries), except:
i. Automobiles and light-duty tracks;
ii. Metalcans;
lii. Flat metal sheets and strips in the form of rolls or coils;
iv. Magnet wire for use in electrical machinery;
v. Metal furniture;
vi. Large appliances;
vii. Exterior of airplanes;
viii. Automobile refmishing
ix. Customized top coating of automobiles and trucks, if production is lessthan 35 vehicles per day; and,
x. Exterior of marine vessels.
100. “Mobiie or portable sources” mean combustion engines, machinery,and equipment which are capable of being operated in more than one county.The Director shall have original jurisdiction over these sources unless delegatedin writing and shall be the sole arbiter in defining mobile or portable sources.101. “Molybdenum roaster” means any facility in which a molybdenum sulfide ore concentrate charge is heated in the presence of air to eliminate a significant portion (5 percent or more) of the sulfur contained in the charge.102. “Monitoring device” means the total equipment, required under themonitoring of operations sections in applicable subparts, used to measure andrecord (11 applicable) process parameters.

103. “Motor vehicle” means any self-propelled vehicle designed fortransporting persons or property on public highways.
104. “Multiple-effect evaporator system” means the multiple-effectevaporators and associated condenser(s) and hotwell(s) used to concentrate thespent cooking liquid that is separated from the pulp (black liquor).
105. “Nearby” as used in the GEP definition is that distance up to five timesthe lesser of the height or the width dimension of a structure but not greater than0.8 km (one-half mile). The height of the structure is measured from the ground-level elevation at the base of the stack.
106. “Necessary preconstruction approvals or permits” means those permitsor approvals required under Federal air quality control laws and regulations andthose air quality control laws and regulations which are part of the Arizona SIP.107. “Net emissions increase” means the amount by which the sum of the following exceeds zero:
a. Any increase in actual emissions from a particular physical change orchange in the method of operation at a stationary source; and

—, ..—‘ •U. l?’L9..
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b. Any other increases and decreases in actual emissions at the source that

are contemporaneous with the particular change and arc otherwise creditable.

c. An increase or decrease in actual emissions is contemporaneous with

the increase from the particular change only if it occurs between:

1. The date five years before construction on the particular change com

mences; and
ii. The date that the increase from the particular change occurs.

d. An increase or decrease in actual emissions is creditable only lithe

Director has not relied on it in issuing an installation or operating permit, which

permit is in effect when the increase in actual emissions from the particular

change occurs.
e. An increase or decrease in actual emissions of sulfur dioxide or particu

late matter which occurs before the applicable baseline date is creditable only if

it is required to be considered in calculating the amount of maximum allowable

increases remaining available.
f. An increase in actual emissions is creditable only to the extent that the

new level of actual emissions exceeds the old level.

g. A decrease in actual emissions is creditable only to the extent that:

i. The old level of actual emissions or the old level of allowable emissions,

whichever is lower, exceeds the new level of actual emissions;

ii. it is Federally enforceable at and after the time that actual construction

on the particular change begins; and,

iii. It has approximately the same qualitative significance for public health

and welfare as that attributed to the increase from the particular change.

h. An increase that results from a physical change at a source occurs when

the emissions unit on which construction occurred becomes operational and

begins to emit a particular pollutant. Any replacement unit that requires

shakedown becomes operational only after a reasonable shakedown period, not

to exceed 180 days.
108. “Neutral sulfite sernichemical pulping operation” means any operation

in which pulp is produced from wood by cooking (digesting) wood chips in a

solution of sodium sulfite and sodium bicarbonate, followed by mechanical

defibrating (grinding).
109. “New source” means any major stationary source of air pollution, the

construction or modification of which was commenced after May 14, 1979,

110. “New source performance standards” means the emission limitations or

other performance requirements for sources or major alterations contained in

A.A.C. Title 9, Chapter 3, Article 8 (New Source Performance Standards).

ill.. “Nitric acid plant” means any facility producing nitric acid 30 to 70 per

cent in strength by either the pressure or atmospheric pressure process.

112. “Nitrogen oxides” means all oxides of nitrogen except nitrous oxide, as

measured by test methods set forth in the Arizona Testing Manual.

113. “Nonattainment area” means an area so designated by the Ad

ministrator acting pursuant to Section 107 of the Act (42 U.S.C.A. § 7401) as

9/30/87 Supp. 87-3
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ciceeding naliona) primary or sccondirv ambient air standards for a parti ularpollutant or pollutants.
114. “Nonpoint source” means a source of air contaminants which lacks anidentifiable plume or emission point.
115. “Opacity” means the degree of obscuration of transmitted light.116. “Operation” means any physical or chemical action resulting in thechange in location, form, physical properties or chemical character of a material.117. “Owner or operator” means any person who owns, leases, operates,controls, or supervises an affected facility or a stationary source of which an affected facility is a part.
118. “Particulate matter” means for mass emissions testing, any finelydivided liquid or solid material, other than uncombined water, as measured bythe test methods and procedures described in R18-2-310.119. “Percent opacity” means the degree to which an effluent plume or otheremission obscures the transmission of light.
120 “Person” includes any public or private corporation, company, partnership, firm, association or society of persons, the Federal government and any ofits departments or agencies, the State and any of its agencies, departments orpolitical subdivisions, as well as a natural person.
121. “Petroleum liquids” means petroleum, condensate, and any finished orintermediate products manufactured in a petroleum refinery but does not meanNumber 2 through Number 6 fuel oils as specified in ASTM D-396-69, gas turbine fuel oils Numbers 2-GT through 4-GT as specified in ASTfv! D-2880-71, ordiesel fuel oils Numbers 2-D and 4-D as specified in ASTM D-975-68.122. “Photochemically reactive solvent” means a solvent with an aggregate ofmore than twenty percent of its total volume composed of the chemical compounds classified below or which exceeds any of the following percentage composition limitations, referred to the total volume of solvent:a. A combination of the following types of compounds having an olefinicor cyclo-olefinic type of urisaturation — hydrocarbons, alcohols, aldehydes,esters, ethers, or ketones: five percent;

b. A combination of aromatic compounds with eight or more carbonatoms to the molecule except ethylbenzcne: eight percent;
c. A combination of ethylbenzene, ketones having branched hydrocarbonstructures, trichiorethylene or toluene: twenty percent,
d. Whenever any organic solvent or any constituent of an organic solventmay be classified from its chemical structure into more than one of the abovegroups or organic compounds, it shall be considered as a member of the mostreactive chemical group, that is, that group having the least allowable percent ofthe total volume of solvents.
123. ‘Plume” means visible effluent.
124. “Plume impaction” means concentrations measured or predicted tooccur when the plume interacts with elevated terrain.
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125. ‘Pllutant” mean.s an air cnLaminant ih cmissin or arnhicrn c’tri

central ion of which is regulated pursuant to these Rule and Regulations.

126. “Potential to emit” or “potential emission rate” means the maximum

capacity of a stationary source to emit a pollutant under its physical and opera

tional design. Any physical or operational limitation on the capacity of the

source to emit a pollutant, including air pollution control equipment and restric

tions on hours of operation or on the type or amount of material combused,

stored, or processed, shall be treated as part of its design if the limitation or the

effect it would have on emissions is Federally enforceable. Secondary emissions

do not count in determining the potential to emit of a stationary source.

127. “Primary ambieht air quality standards” means the ambient air quality

standards which define levels of air quality which the Administrator judges are

necessary, with an adequate margin of safety, to protect the public health.

1.28. “Process” means one or more operations, including equipment and

technology, used in the production of goods or services or the control of by

products or waste.
129. “Process source” means the last operation or process which produces

an air contaminant resulting from

a. The separation of the air contaminants from the process material, or

b. The conversion of constituents of the process materials into air con

taminants and which is not as air pollution abatement operation.

130. “Process weight” means the total weight of all materials introduced into

a process source, including fuels, where these contribute to pollution generated

by the process.
131. “Process weight rate” means a rate established as follows:

a. For continuous or long run, steady-state process sources, the total

process weight for the entire period of continuous operation or for a typical por

tion thereof, divided by the number of hours of such period or portion thereof.

b. For cyclical or batch process sources, the total process weight for a

period which covers a complete operation or an integral number of cycles,

divided by the hours of actual process operation during such period.

c. The total process weight from all similar units employing a similar type

process shall be used in determining the maximum allowable emission of par-

F ticulate matter.
132. “Proportional sampling” means sampling at a rate that produces a con

stant ratio of sampling rate to stack gas flow rate.

133. “Reasonably available control technology” (RACT) equals for facilities

subject to an existing source performance standards the emissions limitation of

• the existing source performance standard.

134. “Reclaiming machinery” means any machine, equipment device or

other article used for picking up stored granular material and depositing this

material on a conveyor or reintroducing this material into the process.

135. “Reconstruction” of sources located in nonattainment areas will be

presumed to have taken place where the fixed capital cost of the new

- .- ‘. ,- .
‘-‘• .,
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components exceeds 50 percent of the fixcd capital cost of a comparablc cntircknew stationary source. Any final decision as to whether reconstruction has occurred shall be made in accordance with the provisions of 40 CFR 60.15(f)(l)-(3). A reconstructed stationary source will be treated as a new stationary sourcefor purposes of nonattainment area source review. In deLermining lowest achievable emission rate for a reconstructed stationary source, the provisions of 40CFR 60.15(f)(4) shall be taken into account in assessing whether a new sourceperformance standard is applicable to such stationary source.
136. “Recovery furnace” means the unit used for burning black liquor torecover chemicals consisting primarily of sodium carbonate and sodium sulfide.The recovery furnace includes the direct-contact evaporator for a conventionalfurnace. “Old design furnaces” are those without welded wall construction oremission-control designed air systems. “New design furnaces” include bothwelded wall construction and emission-control design air systems. “Crossrecovery furnaces” burn combined neutral sulfite waste liquor and black liquor.137. “Reference method” means the methods of sampling and analyzing foran air pollutant as described in the Arizona Testing Manual.
138. “Reid vapor pressure” is the absolute vapor pressure of volatile crudeoil and volatile non-viscous petroleum liquids, except liquiiied petroleum gases,as determined by ASTM-D-323-59 (reapproved 1968).
139. “Resource recovery facility” means any facility at which solid waste isprocessed for the purpose of extracting, converting to energy, or otherwiseseparating and preparing solid waste for reuse. Energy conversion facilities mustutilize solid waste to provide more than 50 percent of the heat input to be considered a resource recovery facility under this Chapter.
140. “Rotary lime kiln” means a unit with an included rotary drum which isused to produce a lime product from limestone by calcination.
141. “Run” means the net period of time during which an emission sample iscollected. Unless otherwise specified, a run may be either intermittent or continuous within the limits of good engineering practice.
142. “Secondary ambient air quality standards” means the ambient airquaiity standards which define levels of air quality which the Administratorjudges necessary to protect the public welfare from any known or anticipated adverse effects of a pollutant.
143. “Secondary emissions” means emissions which would occur as a resultof the construction or operation of a major stationary source or major modification, but do not come from the major stationary source or major modification itself. For the purpose of these Regulations, secondary emissions must be specilic,well defined, quantifiable, and impact the same general area as the stationarysource or modification which causes the secondary emissions. Secondary emissions may include, but are not limited to:
a. Emission from trains coming to or from the new or modified stationarysource; and,
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Averagmg Time

24-Hour 8-Hour 3-Hour 1-Hour

Title 18

b Eniissins from an oflsitc suppnr facility whch would not otherwise

be constructed or increase its emissions as a result of the construction or opera

tion of the major stationary source or major modification.

144. “Shutdoi” means the cessation of Operation of any air pollution con

trol equipment or process equipment for any purpose, except routine phasing

out of process equipment.

145. “Significance leveLs” means the following ambient concentrations for

the enumerated pollutants:

2 ug/1n3 5 ug/n13 25 ug/m3

5 ug/m3 10 ug/m3
2 ug/m3

Except for the annual poll concentrations, exceedance of significance levels shall

occur when the ambient concentrations of the above pollutants will be exceeded

more than once per year at any one location. Significance levels shall be deemed

not to have been exceeded for any of the above-enumerated pollutants if such

concentrations occur at a specific location and at a time when Arizona ambient

air quality standards for such pollutant would not be violated.

146. “Significant” means, in reference to a net emissions increase or the

potential of a source to emit any of the following pollutants, a rate of emissions

that would equal or exceed any of the following rates:

Pollutant EmissIons Rate

Carbon monoxide
Nitrogen oxides
Sulfur dioxide
Particulate matter
Ozone
Lead
Asbestos
Beryllium
Mercury
Vinyl chloride
Fluorides
Sulfuric acid mist
Hydrogen suilide (H2S)

Total reduced sulfur (including H2S)

Reduced sulfur compounds (including H2S)

Pollutant Annual

S02
TSP
N02
Co

0.5 mg/rn3 3 mg/rn3

•• -
.

100 tons per year (tpy)

40 tpy
40 tpy
2.5 tpy
40 tpy (VOC)
0.6tpy
0.007 tpy
0.0004 tpy
0.1 tpy
1 tpy
3 tpy
7 tpy
10 tpy
10 tpy
10 tpy )
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“Significant” means, in relcrcnce to a net emissions increase or the potential of asource to emit a pollutant subject to regulation under this Chapter that is notlisted above, any emission rate. Notwithstanding the emission amount listedabove, “significant” means any emissions rate or any net emissions increase associated with a major stationary source or major modification, which would con
struct within 10 kilometers of a Class I area and have an impact on the ambientair quality of such area equal to or greater than 1 ug/m3 (24-hour average).

147. “Slag” means the more or less completely fused and vitrified matterseparated during the reduction of a metal from its ore.
148. “Smelt dissolving tank” means a vessel used for dissolving the smelt collected from the kraft mill recovery furnace.
149. “Smelter feed” means all materials utilized in the operation of a coppersmelter including metals or concentrates, fuels and chemical reagents and shallbe calculated as the aggregate sulfur content of all fuels and other feed materialswhose products of combustion and gaseous by-products are emitted to the atmosphere.
150. “Smoke” means particulate matter resulting from incomplete combustion.
151. “Soot” means the carbonaceous particulate product of incomplete combustion which may be a component of smoke.
152. “Stack” means any point in a source designated to emit solids, liquids,

or gases into the air, including a pipe or duct but not including flares.
153. “Standard” means a standard of performance promulgated under theseRules.
154. “Standard conditions” means a temperature of 293K (68°F or 20°C)

and a pressure of 1013 kilopascals (29.92 in. Hg or 101325mb).
155. “Start-up” means the setting into operation of any air pollution controlequipment or process equipment for any purpose except routine phasing in ofprocess equipment.
156. “State implementation plan” (SIP) means the plan adopted by the Stateof Arizona which provides for implementation, maintenance, and enforcementof such primary and secondary ambient air quality standards as are adopted bythe administrator.
157. “Stationary rotating machinery” means any gas engine, diesel engine,

gas turbine, or oil fired turbine operated from a stationary mounting and usedfor the production of electric power or for the direct drive of other equipment.
158. “Stationary source” means any building, structure, facility or installationwhich emits or may emit any air pollutant subject to regulation under this Chap

ter.
a. The following are not considered stationary sources for purposes ofthese Regulations:
1. Motor vehicles.

.11
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ii. Fuel burning cuipmcnt which. in thc augrcgate with such other equip

nient of the applicant at the same location of property, other than a one or two

family residence, is rated at less than 500,000 Btu’s per hour.

iii. Agricultural vehicles or agricultural equipment used in norma] farm

operations.
b. “Building”, “structure”, “facility”, or “installation” means, for sources

located in attainment areas, all of the pollutant-emitting activities which belong

to the same industrial grouping, are located on one or more contiguous or ad

jacent properties, and are under the control of the same person (or persons

under common control). Pollutant-emitting activities shall be considered as part

of the same industrial grouping if they belong to the same “Major Group” (i.e.,

which have the same first two digit code) as described in the “Standard In

dustrial Classification Manual, 1972”, as amended by the 1977 Supplement (U.S.

Government Printing Office stock numbers 4101-0066 and 003-005-00176-0,

respectively).
c. “Building”, “structure”, or “facility’ means, for sources located in non

attainment areas, all of the pollutant-emitting activities which belong to the same

industrial grouping, are located on one or more contiguous or adjacent proper

ties, and are under the control of the same person (or persons under common

control). Pollutant-emitting activities shall be considered as part of the same in

dustrial grouping if they belong to the same “Major Group” (i.e., which have the

same two digit code) as described in the “Standard Industrial Classification

Manual, 1972”, as amended by the 1977 Supplement (U.S. Government Printing

Office stock numbers 4101-0066 and 003-005-00176-0, respectively).

d. “Installation” means, for sources located in nonattainment areas, an

identifiable piece of process equipment.

159. “Statutory major source” means a stationary source which is capable of

generating more than 75 tons of uncontrolled air contaminants per day or,

having less emissions, has been designated as a class by the Director to be a

major source. The following classifications have been so designated by the

Director:
a. The smelting of copper ore.

b. The refining of crude oil.

160. “Sulfuric acid plant” means any facility producing sulfuric acid by the

contact process by burning elemental sulfur, alkylation acid, hydrogen sulfide, or

acid sludge, but does not include facilities where conversion to sulfuric acid is

utilized as a means of preventing emissions of sulfur dioxide or other sulfur com

pounds to the atmosphere.
161. “Supplementary control system” (SCS) means a system by which sulfur

dioxide emissions are curtailed during periods when meteorological conditions

conducive to ground-level concentrations in excess of ambient air quality stand

ards for sulfur dioxide either exist or are anticipated.

162. “Total reduced sulfur” (TRS) means the sum of the sulfur compounds,

primarily hydrogen sulfide, methyl mercaptan, dimethyl sulfide, and dimethyl

k .
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disuifide, that are released during the krafi pulping operation and measured byMethod 16 in the Arizona Testing Manual.
163. “Unclassified area” means an area which the Administrator, because ofa lack of adequate data, is unable to classify as an attainment or nonattainmentarea for a specific pollutant. For purposes of this Chapter unclassified areas areto be treated as attainment areas.
164. “Uncombined water” means condensed water containing analyticaltrace amounts of other chemical elements or compounds.
165. “Urban or suburban open area” means an unsubdivided tract of landsurrounding a substantial urban development of a residential, industrial, or commercial nature and which, though near or within the limits of some city or town,may be used for agriculture, be uncultivated, or lie fallow.
166. “Vacant lot” means a subdivided residential or commercial lot whichcontains no buildings or structures of a temporary or permanent nature.
167. “Vapor” means the gaseous form of a substance normally occurring in aliquid or solid state.
168. “Vapor pressure” means the pressure exerted by the gaseous form of asubstance in equilibrium with its liquid or solid form.
169. “Visible emissions” means any emissions which are visually detectablewithout the aid of instruments and which contain particulate matter.
170. “Volatile organic compound” (VOC) means any organic compound(except the compounds enumerated below) that, when released into the atmosphere, can remain long enough to participate in photochemical reactions.Methane; Ethane; 1,1,1,-Trichioroethane (Methyl Chloroform); Trichiorotrifluoroethane (Freon 113); and Methelene Chloride are not considered to bevolatile organic compounds for purposes of regulation under this Chapter.
171. “Volatility” means the capability of a substance to vaporize or change tothe vapor form.

Historical Nota
Former Section R9.3-101 repealed, new Section R9.3-101 adopted elf. May 14, 1979 (Supp.79-1). Amended elf. Oct. 2, 1979 (Supp. 79.5), Editorial correction, Paragraph 133. (Supp.80-1). Editorial correction, Paragraph 58. (Supp. 80-2). Amended eff.JuIy 9,1980. Amendedby adding new Paragraphs 24., 55., 102., 115. and renumbering accordingly, elf. Aug.29, 1980(Supp. 80-4). Amended elf. May28, 1982 (Supp. 82.3). Amended elf. Sept. 22, 1983 (Supp.83-5). Amended Paragraph 133., added Paragraph 156. and renumbered accordingly elf.Sept.28, 1984 (Supp. 84.5). Amended Paragraph 29. by deleting aa. and bb. elf. Aug. 9,1985(Supp. 85.4). Former Section R9.3401 renumbered without change as P.18.2-101 (Supp.87.3).
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R18-2-201 EV1RoNMENTALOrALTTY Thie 1$

ARTICLE 2. ANlBlET AIR QUALIfl STAN1)ARDS

R1S-2-201. Particulate matter

A. The primary ambient air quality standards for particulate matter are:

1. 75 micrograms per cubic meter — annual geometric mean.

2. 260 micrograms per cubic meter — maximum 24-hour concentration

n to be exceeded more than once per year.

B. The secondary ambient air quality standards for particulate matter are:

1. 60 micrograms per cubic meter — annual geometric mean, as a guide to

be used in assessing implementation plans to achieve the 24-hour standard.

2. 150 micrograms per cubic meter — maximum 24-hour concentration

not to be exceeded more than once per year.

Hismricsl Note

Amended eff, Dec.22, 1976 (Supp. 76-5). Former Section R9-3-201 repealed, new Section

R9-3-201 adopted eff. May 14, 1979 (Supp, 79-1). Amended eff. Oct. 2 1979 (Supp. 79-5).

Editorial correction, Subsection E. (Supp. 80.2). Amended eff. Aug. 29, 1980 (Supp. 80-4).

Amended B.L, deleted C. through E. eff. Sept. 22, 1983 (Supp. 83.5). Former Section R9-3-

201 renumbered without change as Section R18-2-201 (Supp. 87.3).

R.18-2-202. Sulfur oxides (sulfur dioxide)

A. The primary ambient air quality standards for sulfur oxides, measured

as sulfur dioxide, are:
1. 80 micrograms per cubic meter (0.03 ppm) — annual arithmetic mean.

2. 365 micrograms per cubic meter (0.14 ppm) — maximum 24-hour con

centration not to be exceeded more than once per year.

B. The secondary ambient air quality standard for sulfur oxides measured

as sulfur dioxide is 1300 micrograms per cubic meter (0.5 ppm) maximum 3-hour

concentration not to be exceeded more than once per year.

Historical Note

Amended eff. Dec. 22, 1976 (Supp. 76.5). Former Section R9-3-202 repealed, new Section

R9-3-202 adopted eff. May 14, 1979 (Supp. 79.1). Amended eff. Oct. 2, 1979 (Supp. 79-5).

Amended eff. Aug. 29, 1980 (Supp. 80-4), Amended Subsection B. eff. May28, 1982 (Supp.

£2.3). Amended by deleting Subsections C through E. eff. Sept. 22, 1983 (Supp. 83-5).

Former Section R9.3-202 renumbered without change as Section RI 8-2-202 (Supp. 87-3).

R18-2-203. Reserved

R18-2-204. Ozone
The primary and secondary ambient air quality standard for ozone is 0.12

ppm (235 micrograms per cubic meter). The standard is attained when the cx

pected number of days per calendar year with maximum hourly average con

centrations above 0.12 ppm (235 micrograms per cubic meter) is equal to or less

than one (1), as determined by 40 CFR 50, Appendix H.

f•.’r
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Wastorica.1 Note
Amended elf. Dcc. 22, 197b (Supp. 7b.5). Former Section R9-3-204 repealed, new SectionR9-3-204 .idopted elf. May 14, 1979 (Supp. 79-1). Amended elf. Oct. 2, 1979 (Supp. 79.5).Amended elf. Aug. 29, 1980 (Supp. 80.4). Amended by deleting Subsections B. through D.elf. Sept. 22,1983 (Supp. 83-5). Former Section R9-3-204 renumbered without change as Section R18-2.204 (Supp. 87.3).

R18-2-205. Carbon monoxide
The primary and secondary ambient air quality standards for carbonmonoxide are:
1. 10 milligrams per cubic meter (9 ppm) — maximum 8-hour concentration not to be exceeded more than once per year.
2. 40 milligrams per cubic meter (35 ppm) — maximum 1-hour concentration not to be exceeded more than once per year.

Ilistorical Note
Amended elf. Dec. 22, 1976 (Supp. 76.5). Former Section R9.3-205 repealed, new SectionR9-3-2Q5 adopted elf. May 14, 1979 (Supp. 79.1). Amended elf. Oct. 2, 1979 (Supp. 79.5).Amended elf. Aug.29, 1980 (Supp. 804). Amended by deleting Subsections B. through 0.elf, Sept.22, 1983 (Supp. 83.5). FormerSection R9-3.205 renumbered without change as Section R18-2-205 (Supp. 87.3).

R18-2.206. Nitrogen dioxide
The primary and secondary ambient air quality standard for nitrogen dioxideis 100 micrograms per cubic meter (0.05 ppm) — annual arithmetic mean.

HIstorical Note
Amended elf. Dee. 22, 1976 (Supp. 76.5). Former Section R9.3.206 repealed, new SectionR9.3.206 adopted elf. May 14, 1979 (Supp. 79-1). Amended elf. Oct. 2, 1979 (Supp. 79.5).Amended elf. Aug. 29, 1980 (Supp. 80-4). Amended by deleting Subsections B. through 0.elf. Sept. 22,1983 (Supp. 83.5). Former Section R9-3..206 renumbered without change as Section Ri8-2.206 (Supp. 87.3).

R18-2-207. Lead
The primary and secondary ambient air quality standard for lead and itscompounds, measured as elemental lead, is 1.5 micrograms per cubic meter,maximum arithmetic mean averaged over a calendar quarter.

V

HIstorical Note
Former Section R9-3-207 repealed elf. May 14, 1979 (Supp. 79-1). New Section R9.3-207

Vadopted eff. Oct. 2, 1979 (Supp. 79-5). Amended elf. Aug. 29, 1980 (Supp. 804). Amended V

V

by deleting Subsections B. through D. elf. Sept.22, 1983 (Supp. 83-5). Former Section R9.
V3-207 renumbered without change as Section R18-2-207 (Supp. 87-3). V

R184-208.
V
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R18-Z-215 ENVIRONMENTAL QUALITY TitL lS

R1S-2-21. Amb,ent air quality monitoring nitthids and prucedurrs

A.. Only those methods which have been either designated by the Ad

ministrator as reference or equivalent methods or approved by the Director shall

be used to monitor ambient air.

B. Quality assurance, monitor siting, and sample probe instaUation proce

dures shall be in accordance with procedures described in “Air Quality

Monitoring Procedures Manual”, Arizona Department of Health Services, Sep

tember, 1982 (adopted herewith and on file with the Office of the Secretary of

State). The Director may approve other procedures upon a finding that the

proposed procedures are substantially equivalent or superior to procedures in

the Manual. The Manual shall not apply to continuous sulfur dioxide monitoring

performed by copper smelters which operate supplementary control systems be

cause such monitoring is subject to the requirements of R18-2-704. -.

Historical Note

Adopted cIT. Sept. 22. 1983 (Supp. 83.5), Former Section R9-3-215 renumbered without

change as Section R18-2-215 (Supp. 87-3).

R18-2-216. Interpretation of ambient air quality standards and evaluation of

air quality data

A. Unless otherwise specified, interpretation of all ambient air quality

standards contained in this Article shall be in accordance with 40 CFR 50 as in

effect on June 18, 1980.

B. The evaluation of air quality data in terms of procedure, methodology,

and concept is to be consistent with methods described in Appendix 10 to this

Chapter.

Historical Note

Adopted cIT. May 14,1979 (Supp. 79.1). Former Section R9-3-216 repealed, new Section R9-

3-216 adopted cIT. Aug. 29,1980 (Supp. 80.4). Former Section R9.3-216 renumbered without

change as Section R.18-2-216 (Supp. 87.3).

R18-2-217. Attainment areas; classification and standards

A. Designation and classification of attainment areas.

1. All attainment and unclassified areas or parts thereof shall be classified

aseitherClassl,ClassflorClasslll.

2. All of the following areas which were in existence on Augnst 7, 1977,

shall be Class I areas irrespective of attainment status and may not be redesig

nate&
a.
b.
C.

d.
3-

International parks;

National wilderness areas which exceed 5,000 acres in size;

National memorial parks which exceed 5,000 acres in size; and

National parks which exceed 6,000 acres in size.

The following areas may be designated only as Class I or U:

S.’

1—

—, t

/
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Ch. 2 - AIR POLLUTION CONTROL R18-2-217

a. A-n area which as if August 7. 1977, exceeds 1U,tXK) aci es in size and is anational monument, a national primitive area, a national preserve, a national VVV V

recreational area, a national wild and scenic river, a national wildlife refuge, anational lakeshore or seashore.
V

V

Vb A national park or national wilderness area established after August 7,1977, which exceeds 10,000 acres in size.
V

V

4. All other areas shall be Class II areas unless redesignated under SubparagraphS. or 6.
5. The Governor or his designee may redesignate areas of the State Class Ior Class II, provided that:
a. At least one public bearing is held in or near the area affected;b. Other states, Indian governing bodies and Federal Land Managers,whose land may, be affected by the proposed redesignation are notified at least30 days prior to the public hearing.

Vc. A discussion of the reasons for the proposed redesignation including adescription and analysis of health, environmental, economic, social and energy
-

V
effects of the proposed redesignation is prepared by the Governor or lus designees and is made available for public inspection at least 30 days prior to thehearing and the notice announcing the bearing contains appropriate notification -

V

VS VS - V

of the availability of such discussion.
‘

Vd. In rcdesignating any area under this Section with respect to which any
V V

V VFederal Land Manager has submitted written comments and recommendations,the Governor or his designee shall publish a list of any inconsistency between ‘V

V
such redesignation and such recommendations, together with the reasons for

Vmaking such redesignation against the recommendation of the Federal Land
VManager.

Ve. The proposed redesignation is based on the record which must reflect -
Vthe basis for the proposed redesignation, including consideration of

V1. Growth anticipated in the area,
U. The social, environmental, health, energy and economic effects of such

Vredesignation and upon other areas and states,
V

iii. Any impacts of such proposed redesignation upon regional or national V

Vterests, and
-

‘
V

V

V

V iv. Testimony submitted at the public hearing.
Vf. The redesignation is proposed after consultation with the electedleadership of local and other substate general purpose governments in the area V

covered by the proposed redesignation.
V6. The Governor or his designee may redesignate areas of the State ClassJJiif:

Va. Such redesignation meets the requirements of Paragraph 5. of this Sec. V

tion;
V Vb. Such redesignation has been approved after consultation with the ap- V\

V
propriate committee of the legislature if it is in session or with the leadership of V

V

Vthe legislature if it is not in session, and if the general purpose units of local
-

V

V

V.V, V

V

I -
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R18-2-217 EVTRONME\TALQUALTTY Title 1

vrnrnent reprcscnhin a majorit) of thc residents of the area so redesated

concur in the redcsignation;

c. Such redesignation will not cause, or contribute to, concentration of any

air pollutant which exceeds any maximum allowable increase or maximum allow

able concentration permitted under the classification of any area;

d. Prior to any public hearing on redesignation of any area, there shall be

available insofar as is practicable for public inspection any specific plans for any

new major stationary source or modification of such source which may be per

nutted to be constructed and operated only if the area in question is redesig

nated as Class III.
B Limitation of pollutants in classified attainment areas

1 Areas designated as Class I, 11 or III shall be limited to the following in

creases in air pollutant concentrations occurring over the baseline concentra

tion, provided that for any period other than an annual period, the applicable

maximum allowable increase may be exceeded once per year at any one location.

CLASSI
Maximum Allowable Increase

V•

(Microgramspercubicmeter)

Particulate matter:
Annual geometric mean 5

24-hour maximum 10

Sulfur dioxide:
Annual arithmetic mean 2 V

24-hour maximum 5

3-hour maximum 25 V

CLASS II
V

Particulate matter:
Annual geometric mean 19 V

24-hour maximum V

37

Sulfur dioxide;
V

Annual arithmetic mean 20 V

24-hour maximum 91

3-hour maximum 512

CLASSIII

Particulate matter:
V V

Annual geometric mean 37
V

24—hour maximum 75
V

Sulfur dioxide:
V

V

Annual arithmetic mean 40 V

24-hour maximum 182

3-hour maximum 700 —

V

V_V-

::V
-’V

-..
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AIR POLLt’TION CONTROL RlS-2-21 7

2. The maximum allowable concentration of any air pollutant inan areato which the preceding Paragraph applies shall not exceed a concentration foreach pollutant equal to the concentration permitted under the Arizona StateAmbient Air Quality Standards contained in this Article (Article 2).3. For purposes of determining compliance with the maximum allowableincreases in ambient concentrations of an air pollutant, the following concentrations of such pollutant shall not be taken into account:
a. Concentration of such pollutant attributable to the increase in emissionsfrom major and stationary sources which have converted from the use ofpetroleum products, or natural gas, or both, by reason of natural gas curtailmentorder which is in effect under the provisions of Sections 2(a) and (b) of theEnergy Supply and Environmental Coordination Act of 1974 (15 U.S.C. § 792)(or any subsequent legislation which supersedes such provisions) over the emissions from such sources before the effective date of such order;1.,. The concentration of such pollutant attributable to the increase in emissions from major and stationary sources which have converted from using gas byreason of a natural gas curtailment plan in effect pursuant to the Federal PowerAct (U.S.C.A., Title 16, Chapter 12) over the emissions from such sourcesbefore the effective date of such plan;

c. Concentrations of particulate matter attributable to the increase inemissions from construction or other temporary activities of a new or alteredsource;
d. The increase in concentrations attributable to new sources outside theUnited States over the concentrations attributable to existing sources which areincluded in the baseline concentration;
e. Concentrations attributable to the temporary increase in emissions ofsulfur dioxide or particulate matter from major stationary sources when the fol..lowing conditions are met:
i. The operating permit(s) issued to such sources specifies the time periodduring which the temporary emissions increase of sulfur dioxide or particulatematter would occur. Such time period shall not be renewable and shall not cx-ceed two years unless a longer period is specifically approved by the Director.i. No emissions increase will be approved which woul±
(1) Impact any portion of any Class I area or any portion of any other areawhere an applicable incremental ambient standard is known to be violated inthat portion; or
(2) Cause or contribute to the violation of a State ambient air quality standard.
iii. The operating permit(s) issued to such sources specify that at the end ofthe time period described in Subdivision i., above, the emissions levels from thesources would not exceed the levels occurring before the temporary emissionsincrease was approved.

31 Supp. 87-3 9130/87
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RlS.2-21 7 ENVIRONMENTAL QUALITY Title 18

1. The exception granted with respect to increment c nsumption under

3.a. and b. of tins Section shall not apply more than five years alter the dllecuve

date of the order or plan on which the exception is based.

Historical Note

Adopted elf. May 14,1979 (Supp. 79.1). Amended elf. Oct. 2, 1979 (Supp. 79.5). Editorial

coneciton, Subsection A., Paragraph 5., Subparagraph ci. (Supp. 80.2). Amended elf. May

28,1982 (Supp. 82.3). Former Section R9.3-217 renumbered without change as Section R18-

2.217 (Supp. 87.3).

R.18-2-218. Violations
One exceedance per year of the ambient air quality standards in this Article,

except for the annual and quarterly standards, and the standard for ozone, shall

be allowed for each pollutant at each monitoring site. Each additional cx

ceedance at each site shall constitute a violation of a.rnbient air quality standards.

Historical Note

Adopted eff. May14, 1979 (Supp. 79-1). Former Section R9.3-218 repealed, new Section R9-

3.218 adopted elf. Sept. 22,1983 (Supp. 83.5). FormerSection R9-3-218 renumbered without

change as Section Pj8.2.218 (Supp. 87-3).

R18-2-219. Air pollution emergency episodes

A. Procedures shall be implemented by the Director in order to prevent

the occurrence of ambient air pollutant concentrations which would cause sig

nificant harm to the health of persons. These concentrations are listed in the

table at the end of this Section.

B. The following stages are identified by air quality criteria in order to

provide for sequential emissions reductions, public notification and increased

Department monitoring and forecast responsibilities. The declaration of any

stage, and the area of the State affected, shall be based on air quality measure

ments and meteorological analysis and forecast. The procedures and actions re

quired for each stage are described in the current edition of the Department’s

Manual entitled “Procedures for Prevention of Emergency Episodes”.

1. STAGE I — ALERT. Au air pollution alert shall be declared when any

of the alert level concentrationslisted in the table at the end of this Section are

exceeded at any monitoring site and when meteorological conditions indicate

that there will be a continuance or recurrence of alert level concentrations for

the same pollutant(s) during the subsequent 24-hour period. If, 48 hours after an

alert has been initially declared, air pollution concentrations and meteorological

conditions do not improve, the warning stage control actions shall be imple

merited but no warning shall be declared, unless air quality has deteriorated to

the extent described in B.2. below.

2. STAGE II — WARNING. An air pollution warning shall be declared

when any of the warning level concentrations listed in the table at the end of this

Section are exceeded at any monitoring site and when meteorological conditions

indicate that there will be a continuance or recurrence of concentrations of the

—S.. S —,

r :
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Ch. 2 AIR POLLUTION CONTROL RI 8-2-219

same pollutant(s) exceeding the warnimg level during thi subsequent 24hour
period. if, 48 hours after a warning has been initially declared, air pollution concentrations and meteorological conditions do not improve, the emergency stageshall be declared and its control actions implemented.

3 STAGE UI — EMERGENCY. An air pollution emergency shall bedeclared when any of the emergency level concentrations listed in the table atthe end of this Section are exceeded at any monitoring site and whenmeteorological conditions indicate that there 1l be a continuance or recurrence of concentrations of the same pollutant(s) exceeding the emergency levelduring the subsequent 24-hour period.
4. Summary of emergency episode and significant harm levels

Averagug SignificantPollutant Time Alert Warning Emergency Harm

Carbon monoxide 1-hr 144
4-hr —

—
— 8638-hr 17 34 46 575Nitrogen dioxide 1-hr 1,130 2,260 3,000 3,750

24-hr 282 565 750 938Ozone 1-hr .2 .4 .5 .6Particulates 24-hr 375 625 875 1,000Sulfur dioxide 24-hr 800 1,600 2,100 2,620Sulfur dioxide and
particules combined 24-hr 65,000 261,000 393,000 490,000

Note: Units are ug/m3 except for carbon monoxide which has units of mgfm3sulfur dioxide and particulates combined which has units of (ug/m)2,and ozone, which has units of parts per million (ppm)

HIstorical Nate
VAdopted elf. May 14, 1979 (Supp. 79.1). Editorial correction, Subsection B. Paraaph 2.(Supp. 80-1). Editorial correction, Subsection A. (Supp. 80-2). Former Section R9-3-219

Vrepealed, new Section R9-3-219 adopted eff. May28, 1982 (Supp. 82-3). Former Section R9-3.219 renumbered without change as Section R18.2.219 (Supp. 87.3).
V

V

V

V
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ARTlCLl. 3. PIRll1S

R1S-2.301. Installation permits: general

A. No person shall commence construction of a new major or minor

source or any stationary source that will emit 5 or more tons of lead per year, or

Lhe major alteration of a source or the construction or modification of air poilu

Lion control equipment, or alteration of a point source that emits 5 or more tons

of lead per year without first obtaining an installation permit from the Director.

B. There shall be three classes of installation permits:

1. Class A permits shall be issued to persons proposing to commence con

struction of a new major source or make a major alteration to a major source, or

the construction or alteration of a stationary source emitting 5 or more tons of

lead per year.
2. Class B permits shall be issued to persons proposing solely to com

mence construction or an alteration of any air pollution control equipment.

3. Class C permits shall be issued to persons proposing to commence con

struction of or make a modification to a minor source. Minor sources which do

not have the potential to emit any uncontrolled pollutant at greater than or equal

to an emnsions rate defined herein as “significant” shall not require an installa

tion permit, except that, stationary rotating machinery of greater than 325 brake

horsepower and fuel burning equipment or incinerators that are fired at a sus

tained rate of more than 500,000 Btu per hour for more than an eight-hour

period shall require installation permits as herein specified.

C. No Class A installation permit shall be issued to a person proposing to

commence construction of a new major source or make a major alteration to a

major source unless one of the following conditions is met:

1. A new major source or major alteration to a major source that is clas

sifled as a major source under this Chapter and not because the source has con

trolled emissions of 100 or 250 tons per year (as applicable) of any single

pollutant regulated under this Chapter, shall meet the following requirements:

a. The source or alteration shall comply with the general Class A installa

tion permit requirements in Subsection]).;

b. The source or alteration shall comply with the installation permit ap

plication requirements in Subsection E.

c. The source or alteration shall comply with the more stringent of the ap

plicable new source performance standards in Article 8 or the existing source

performance standards in ArticleS; or,

2. A new stationary source or alteration to a stationary source that emits 5

or more tons of lead per year, and not regulated under Paragraph 1. above shall

meet the following requirements:

a. The source or alteration shall comply with all applicable provisions of

Sections R18-2-302 through R18-2-305.

b. The source or alteration shall comply with the general Class A installa

tion permit requirements of Subsection D.

I
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AIR POLLUTION CONTROL RI 8-2-301

c. The source or alteraiion shall comply with the installation permit application requirements of Subsection E.
D. No Class A installation permit shall be issued to a person unless thatperson can demonstrate to the Director that:
1. The new major source or major alteration will be in compliance withwhatever emission limitation, design, equipment, work practice or operationalstandard, or combination thereof is applicable to the source or alteration.a. The degree of emission limitation required for control of any pollutantunder this Article shall not be affected in any manner by
i. So much of the stack height of any source as exceeds good engineeringpractice, or,
ii. Any other dispersion technique.
b. Subparagraph D.1.a. of this Section shall not apply with respect to stackheights in existence before December 31, 1970, or to dispersion techniques implemented before then.
2. The new major source or major alteration will not exceed the applicablestandards for hazardous air pollutants contained in Article 9.3. The new major source or major alteration will not exceed the limitations, if applicable, on emission from nonpoint sources contained in Article 4.4. A stationary source that will emit 5 or more tons of lead per year willnot violate the ambient air quality standards for lead as contained in SectionR18-2-207.
E. An application for a Class A installation permit shall be made on formsprescribed by the Director, and shall be signed by the applicant. An applicationshall contain, at a minimum, the information required by Appendix 1. In addition, the application shall contain such information or data as is necessary todemonstrate compliance with Subsection C. of this Section.
F. Except for assessing air quality impacts within Class I areas, the air impact analysis required to be conducted in connection with the filing for a Class Ainstallation permit shall initially consider only the geographical area locatedwithin a fifty (50) kilometer radius from the new major source or majoralteration’s point of greatest emissions. The Director (on his own initiative orpon receipt of written notice from any person) shall have the right at any timeto request an enlargement of the geographical area for which an air quality Ira-pact analysis is to be performed by giving the person applying for the installationpermit written notice thereof, specifying the enlarged radius to be so considered.In performing an air impact analysis for any geographical area with a radius ofmore than fifty (50) kilometers, the person applying for the installation permitmay use monitoring or modeling data obtained from major sources having comparable emissions or having emissions which are capable of being accuratelyused in such demonstration, and which are subjected to terrain and atmosphericstability conditions which are comparable or which may be extrapolated withreasonable accuracy for use in such demonstration.

C’h. 2

._, .—
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ARTICLE 6. EMISSIONS FROM MOBILE GIWP SOURCES

(NEW D EXISTING)

4 Ri8—2—601. Ge*e çassifiction of mobile sources

This Article is applicable to mobile sources which either

6 move while emitting air contaminants or are frequently moved during

7 the course of their utilization, but are not classified as motor

8 vehicles, agricultural vehicles, or agricul’ural equipment used in

9 normal farm operations.

10 Unless otherwise specified, no mobile source shall emit

11 smoke or dust the opacity of which exceeds 40 percent.

12 R1B—2—602. Off—road machinery

13 Off road mnchirier shall includc trucks (such a
A

14 4ucks), grders-scrapera, rollcrs, and other constru-ction -arid

15 mining xnachincry not normally drivcn on a cornplct.cd public roadway.

16 9-r Notwithstanding thc provisions of RiO 2 601, no ILQ person

17 shall cause, uff-cr-- allow or permit to be emitted into the

18 atmosphere from any off-road machinery, smoke for any period

19 greater than ten consecutive seconds, the opacity which exceeds

20 40 percent. Visible emissions when starting cold equipment shall

21 be exempt from this requirement for the first ten minutes.

22 Off—road machinery shall include trucks, raders, scrapers,

23 rollers, locomotives and other construction and. minin mahinerv

24 riot normally driven on a completed public roadway.

25 R18—2—603. seater—planer units.

26 No person shall cause, uffe- allow or permit to be emitted into

27 the atmosphere-p from any heater-planer operated for the purpose of

28 reconstructing asphalt pavements, smoke the opacity of which
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•o te r.ton j,
wj1d result if the butterFly

& 55 Lile ptOr o a art’.p of Furace 01. As l’g aa the

NL ‘rr
j jn

the burrerfiy velve or illeite

da.?ec i.td per. There u%uld be no need to ‘is’re a tight shutnff of

t,.., valve.

T reu3sLJe dtossing kettle hood, wheo placed on a dross kettle,

pzviciy had a flange :onectton for the venttlatiot ductwork to seal

h the peeor fixed d’ctwrk. This flange required proper

c’ent dud downward preure on the eating flange in order to in9ti

a •iroper eal. Die to the seiveresa of the dross kettle hood, the

D.JttZiC of the kettle with an ov,rhed crane, a buildup of materta]. on

th.& dross kettle upper urace. end the need for proper alignment tthf.n

¼”. the fliiige could nor provide an optimum seal. Therefore, a bayonet

copling es intel3d on bcth droasing kettles P1 and #2. This

cp1ig a:lcwed tvo points to pivot in the’ connection, resulting in

gu:.d sealing without an exact alignment. The bayonet coupling coasiata

o a large flange on the fixed iuccvork next to th. kettle floor end a

s_.Ilst upper flange on the venciltioo hood. A tapered cone rests frot

thy upper flange and extends to seal around th. lover flange1 KettLe #2

h.f a hood installed on it at the time of inspection and, in looking at

th couplina, I could see a gap in some areas ranging from a quarter

Loch to no re than a half inch along three inches of one side of the

lo.icr aol uj.per flanges. This is an improved seal compared to the

ptevious .ating flanges.

tspeteion doors located along the ventilation srstem ductwork were

sedled Co reduce or stop the air leakage into the ventilation system,

thretore, allowing a greater flow at the collection points. I

io?pected the ductvotkb.lov the droesing kettle floor and could nor see

or heer any leaks at any inspection doors or connecting flanges for the

du t two rk.

Tle original dross hood design was in use. During the Radian inspection

in 1984, a new design dross hood was used on an experimental basis. At

that time, be new design did not appear to improve the coflaction of

elastons during pouring. ASARCO did conclude that the original design

bad a batter capture efficiency.

u addition to the improvements stated in the ASARCO memo, Calvin and I

v’-e informed of the installation of an axial flow fa on the

ventilation system at kettle #2. At this time, the fan is startedby an

cparator iramediately prior to a pour. The f*n runs for a three minute

priod and then automatically shuts off. The fan could not be run

co.ciriueusly due to the siting of the baghouss handling the ventilation

A three minute duretio is ad.u.te during pouring and should

not present a problem for the eci.tiog baghouse. Another fan has been

received for installation in the ductwork for kettle fl. Installatioti

should be completed in no more thin two weeka

A high priority upon arriving at the plant was to observe the pouring of

lead pot into cha receiving kettle, since lead is poured approximarly

every half hour to 45 minutes. Calvin and I observed two pours. The

fIrst pour conaisted of raising the ventilation cover from th. lead pat.



rc’virg o full lead t rnt rhc fta* tapping area, transfer of
‘ . p by orSead rsno the recc±v±ng kete eras, hookLog an

• _aiP to the pot to ahoy the crae operator to tilt the pot.
pot to the kattle hooi opening, tilting the pot to pour

Ie.d, r •Lng the pot to upr.ghc position. loi.iag the pot to be
‘yed by sri employee .iith water for cooling, reeurnig the pot to
fu.tiaC* ;eping area, atd loierLng the ventilatLoo hoed cver the lead
pot. t the blast furnace area. It took •ae tLe for the eni.aics to
be pcure.J by the hood as the pot was tilted into a pouring position.
u..!ng the rtlri.ng. it ippear.d that half of the emiiiaion from the pot

being collected by th. hood and the other half escaping from tha
toward the top of Cite building, As the pot £illy tilts to pour,

tiw crate psrator an move the pot completely against the opening cu
rh. hood, thereby reducing the open area to a minimum. There were to
vi,tble eiaaiocs d:ing the pour at the tSme the pot was completely
tI ted agaitet the hood. During the first pour we observed, after the
pot is emptied. the crane operator mo’es the pot to a position so that
an perato can spray water into th. pot, cooling the remaining o.otten
Ie.d in ord.tr to reduce further fuming of the lead pot and prolong the
lSa of the refractory lining inside the pot. The cooling step via
necessary duo to the physical properties of the refractory not able t
hstand the continuous heat. ASARCO is now using a batter refractory
the doea no: require a cooling period between refills. After spraying
the interior of the lead pot, the crane operator replaces the pot at the

N furnace tapping arcs to refill with lead from th. furnace.

Ccolcg the interior of the lead pot by the use of water may result in
lover smisoiona by cooling the lead inside the pat to a point not to
cause fuming, or it may result in an increase in overall lead emissions
du to two reasons: 1)-The atmosphere within the lead pot ii probably

with lead vapors. The lead fumes would be emitted as a
b,athic from the s.mi—enclsed pot. y introducing water into
t1. pot, the atmosphere maId, the pot La purged with steam, thereby
rwlacing the saturated lead vapor with saturated stream. 2) The
e€4liou5 from the lead pot are uncontrolled during movement of the pot
b •ad crane. y elimination of the cooling step with water, the
li pc is replaced under controls at the furnace in lass time.

Tha second pouring that we observed was done without water cooling of
tha lead pot. y elimination of the cooling step, the fuming pot is
replaced at the futtaca in less time. I timed different portions çf the
pouring proces, for informational purposes. It took 73 .ectde from the
t4.me that th. pot was removed from the ventilation controls at the
funste until it is in place at the kettle hood and pouring began.
During the next 20 seconda, while pouring, emissions were partially
escaping from the hood (approximately half). During the next 18 i.cttdi
of the pour, while the pot is nearly fully tilted, there Vera no visible
emissions. Then the pot was removed from the ketti. and carried beek to
the furnace in 93secondi. An additional 22 seconds was needed to .over
the collection hood at the furnace into place so thit the fuming pot
ecissious were back to fully controlled.

I

At this point, I am unsure if a linear relationship can be established
between the flovrete in the ventilation system from the droesig kettle



h.! and the captu:e efficis,cy of lead fes from the teed pot. I a

unsure Lf Radian’s asaunpcizn of a face val.o:ity of 5CC fp would

in a 0% capture efficiency. t can, 1oiver, an esti.a’tcn

of eurther reductIons of lead eLsiors during the pouring operitions

‘,ed cri visible en!sB1Qns duriog this and previous inspecticns.

r h0ve separ*ted th. pouring tIne into two etepa: The first step is the

Ln(tLaL turing of the pot and po.zrin of the lead (20 seconds), and the

se:o1 etep La the final tilting of the pot and positioning the pot

intu the oeuing of the hood to iqrov. the seal of the opening (1,8

.e,nds of no visible anissions).

rm previoue obggrvat!os prior to the iprovsueats, t would asmue

ch.t the droas.ng kect1,s ventilation ayet.ms captured approxi.ately 35%

f the tsihle lead emissions during the first 20 seconds of pouring and

0% during the next 18 *eccde of pouring.

tnr the present case observed yesterday, t would eatinate 50% capture

during the first 20 seconds of pouring and 90% capture during the next

18 conds. This woid be a 30% reduction in 1.d eraisejona during the

pout. (See attached Table 1)

Thirefore, the enicainos reeuttig fron the pouring operation would be:

Pouring Dressing 1,987 1987 Pouring

Cotatributions Pug±ttvea lmprcv.nents n.isaion nate

40% X 32,4 0/day x 6.5 0/day

Th.L 1987 pouring cission rate shovu ;bovs is y recoendation based on

estlnatae from visible iiaion obserrations and previous estiacea

iu pze’ioua years for the related contributions fros different

c.poneczes totalling the drossing fugitives. the pouring enission rats

is aubsct to chang. as test data or further iufor.ation is obtained

ttit y support a or. representative emission. estimation.



TABLE 1 — EMISSIONS EDt3CTION ESTIMATE

Total of
irt Raif Sacond Uai.f Pouring
of Pour of Pour Orstio

Poe: Tine (.ecoda) 20 18 38

195 Fiaions (1/dsy) (20/38) K 13.0 (18/38) X 13.0 (18/38) 2 13.0
6.84 6.16 13.0

Aar’jmed Control fficien y 352 302

t’a.ons—uncontro11ed 6.84/.65 6.1.6/.5
10.32 12.32 22.84

197 Assumed Control
Efficiency 50%

Essians (lb/day) (1.5) X 10.52 (1—.9) X 12.32
5.26 1.23 6.49

tiseions Reductions
for Pouring p.rations()

uto1984 — iS6iQUI1g$7x loo
free 1.985 o 1987 E*.ssione1984

13.0— 6.49 X 100 50%

Aauptioos:

1) 1985 eissione frog the pouring operations ii 13.0 lb/day.

2) o ,is.b1. missions result in 902 capture efficiency.
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RAY UNIT
RICHARD W. BANOHART

GENERAL UANAGR

OWEN D. MILLER

CONTROLLER

Mayor Virginia A. Darby
Town of Hayden
520 Velasco Avenue
Post Office Box “B”
Hayden, Arizona 85235

October 20, 1988

Dear Mayor Darby:

Recreational Traffic on ASARCO Pr2perty

At a July 8, 1988 meeting before the Hayden Town Council, it cameto our attention that your Police Department believes that efforts toapprehend and prosecute nuisance traffic on ASARCO property have beenhampered by ASARCO’s ‘tack of support for their efforts. Please let meassure you that ASARCO is committed to assist the Hayden Police Departmentin any way necessary to prevent trespassing by motorbikes, ATV’s and othervehicles on ASARCO property.

This sort of traffic is an important contributor to the dustproblem in the Hayden area. Although ASARCO has done its best tophysically prevent acces,s to its property, we have not been and cannot becompletely successful. Your police officers have our permission to pursueand apprehend unauthorized traffic on plant property, and have ourcommitment to prosecute offenders. We would, of course, appreciate oursecurity forces being notified either before or during the Hayden’s PoliceDepartment’s apprehending efforts, but realize that timely communication isnot always possible. However, I am sure that the best efforts of allconcerned viii prevail.

RUB/sf

ASARCO INCORPORATED RAY UNIT
P.O. BOX 8 HAYDEN. AZ 85235 (602) 356.7811

sincerely,

R. W.
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C. The application for a Class B installation permit shall b made r

prescribed by the Director, and shall be signed by the applicant. An application

shall contain, at a minimum, the information required by Appendix 1.

H.. No Class C installation permit shall be issued to a person proposing to

commence construction of a minor source unless that person can demonstrate

that the source:
1. Will not violate the standards of performance contained in Articles 5 or

6 of this Chapter, or Article 8 in AA.C. Title 9, Chapter 3. Where more than

one standard of performance is appliable to a minor source, the more stringent

standard shall apply.
2. Will not violate the visible emission standards of R18-2-501.
3. Will not violate the nonpoint source emission standards of Article 4 of

these Rules.
I. Upon receipt of an application, the Director shall make a preliminary

determination whether the permit should be approved or disapproved and

whether, if approved, conditions should be attached to such approval.

1. The Director shall make available in at least one location in each air

quality control region in which the proposed major source or major alteration

(or the proposed construction or alteration of a stationary source emitting 5 or

more tons of lead per year) would be constructed, a copy of all materials sub

mitted with an application for a Class A installation permit, a copy of the

preliminary determination, a brief summary of the basis for the preliminary

determination, and, to the maximum extent practicable, a copy or summary of all

other materials to be considered in making a final determination on the applica

tion.
K. The Director shall notify the public within five days of receipt of an ap

plication for a Class A installation permit, by advertisement in a newspaper of

general circulation in each air quality control region in which the proposed

major source or major alteration would be constructed, of the application. Such

notification shall include a summary of the application, the Director’s prelimi

nary determination, the degree of increment consumption expected from opera

tion of the new major source or major alteration, and a statement informing the

public of the opportunity for written comment and the time frame, which shall

not be less than thirty days, within which comments are to be submitted.

L. A copy of the notice required by Subsection K shall be sent to the per

mit applicant, to the Ariniinictrator, and to the officials and agencies having cog

niznce over the location where the proposed major source or major alteration

would occur.
M. Within twenty days after receipt of an application for a Class A installa

tion permit, or any addition to such application, the Director shall advise the ap

plicant of any deficiency in the application or in the information submitted. In

the event of such a deficiency, the date of receipt of the application shall be, for

the purpose of this Section, the date on which the Director received all required

information.

)
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AIR POLLUTION CONTROL RI 8-2-302

N. The Director may require the applicant to provide additional information or to provide and maintain such facilities or perform such air impact modeling procedures as are necessary to secure information that will disclose thenature, extent, quantity or effects of air contaminants discharged into the atmosphere from the major source or facility described in the application.0. The Director shall take final action on the application within thirty daysof the proper filing of the completed application. The Director shall notify theapplicant in writing of his approval or denial. Such notification shall be madeavailable for public inspection in at least one location in the air quality controlregion in which the major source is located.
P. An installation permit shall remain in effect until the operating permitfor such major source is granted, the operating permit for a major source isamended to reflect the installation of air pollution control equipment, or the installation permit is cancelled.
Q. The Director may cancel an installation permit issued under this Section if the proposed construction or major alteration is not begun within 18months of issuance, or if during the construction or major alteration, work issuspended for more than 18 months.

Historical Note
Amended eff. Aug. 7,1975 (Supp. 75.1). Amended as an emergency eff. Dec.15, 1975 (Supp.75-2). Amended eff. May 10, 1976 (Supp. 76-3). Amended eff. Apr. 12, 1977 (Supp. 77.2),Amended eff. Mar. 24, 1978 (Supp. 78.2). Former Section P3.3.301 repeaLed, new SectionR9.3-301 adopted eff. May 14, 1979 (Supp. 79-1). Amended eff. Oct. 2, 1979 (Supp. 79-5).Amended eff. JuLy 9, 1980 (Supp. 80-4). Amended eff. May28, 1982 (Supp. 82.3). AmendedSubsections B. and C. eff. Sept. 22, 1983 (Supp. 83-5). Amended Subsection B. Paragraph 3.elf. Sept. 28,1984 (Supp. 84.5). FormerSection P3.3.301 renumbered without change as Section R18.2-301 (Supp. 87.3).

R18-2-302. Installation permits for sources located in nonattainment areasA. Except as provided in Subsections C. through I. below, no Class A installation permit shall be issued to a person proposing to construct a new majorsource or make a major alteration to a source located in any nonattainment areafor the pollutant(s) for which the source is classified as a major source or the alteration is classified as a major alteration unless:
1. The person demonstrates that the new major source or the major alteration will meet an emission limitation which is the lowest achievable emission rate(LAER) for that source for that specific pollutant(s).
2. The person certifies that all existing major sources owned or operatedby that person (or any entity controlling, controlled by, or under common control with that person) in the State are in compliance with all conditions contained in the operating or conditional permits of each of the sources and allother applicable emission limitations and standards under the Clean Air Act.3. The person demonstrates that emission reductions for the specific pollutant(s) from source(s) in existence in the allowable offset area of the new

Ch.2
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Ri 8-2-302 ENVIRONMENTAL OUALITY Title 18

major sourcc or major alteration (whether or not under the same ownership)

meet the offset and net air quality benefit requirements of R18-2-303.

B. No Class A installation permit shall be issued to a person proposing to

construct a new major source for volatile organic compounds or carbon

monoxide (or both) or make a major alteration for volatile organic compounds

or carbon monoxide (or both) to a major source located in a nonattainment area

for photochemical oxidants or carbon monoxide (or both) unless:

1. The person performs an analysis of alternative sites, sizes, production

processes and environmental control techniques for such new major source or

major alteration; and
2. The Director determines that the analysis demonstrates that the

benefits of the new major source or major alteration outweigh the environmental

and social costs imposed as a result of its location, construction or alteration.

C. At such time that a particular source or modification becomes a major

stationary source or major modification solely by virtue of a relaxation in any en

forceable limitation which was established after August 7, 1980, on the capacity

of the source or modification otherwise to emit a pollutant, such as restriction on

hours of operation, then the requirements of this Section shall apply to the

source or modification as though construction had not yet commenced on the

source or modification.
D. Secondary emissions shall not be considered in deterzni]ling a new

source or modification’s potential to emit and therefore whether the new source

or modification is major. However, if a new source or modification is subject to

this Section on the basis of its direct emissions, permit to construct the new

source or modification shall be denied unless the conditions specified in

Paragraphs 1. and 2. of Subsection A. of this Section are met for reasonably

quantifiable secondary emissions caused by the new source or modification.

E. A permit to construct a new source or modification shall be denied un

less the conditions specified in Paragraphs 1., 2., and 3. of Subsection A. of this

Section are met for fugitive emissions caused by the new source or modification.

However, these conditions shall not apply to a new major source or major altera

tion that would be a major source or major alteration only if fugitive emissions,

e extent quantifiable, are considered in calculating the potential emissions

of the source or alteration, and the source is not either among the Categorical

Sources listed in R18-2-1O1 or belongs to the category of sources for which New

Source Performance Standards under A.A.C. Title 9, Chapter 3, Article 8 or

Hazardous Air Pollutant Standards under A.AC. Title 9, Chapter 3, Article 9

were adopted prior to August 7, 1980.

F. The requirements of this Section shall not apply to a new major source

or major alteration to a major source if an application for an installation permit

for the new source or alteration was received before May 15, 1982. In such a case

the new major source or major alteration shall be subject to the requirements

contained in its installation permit and the regulations in effect on the date on

which the permit was issued.

*
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G. The requirements of A.3. of this Section shall not apply to temporaryemission sources, such as pilot plants and portable sources, which are only temporarily located in the nonattainnient area, are otherwise regulated by an installation or operating permit, and are in compliance with the conditions of thatpermit.
II. The. requirements of A.3. of this Section shall not apply to emissions ofa pollutant from a new major source or major alteration to be located in a nonattainment area for that pollutant, if the person applying for an installation permitunder this Section can demonstrate that emissions of that pollutant from the newmajor source or major alteration will not exceed the allowance plan adoptedpursuant to Sections 172 and 173 of the Act.
I. The requirements of A.3. of this Section shall not apply to new resourcerecovery projects burning municipal solid waste and sources which must switchfuels due to lack of adequate fuel supplies or where a source is required to bemodified as a result of EPA regulations, if the owner or operator of the sourceor alteration can demonstrate that:
1. He made his best efforts to meet the requirements of A.3. and such efforts were unsuccessful; and
2. All available emission offsets have been or will be secured; and3. He will continue to seek offsets and apply them when they becomeavailable.

Historical Note
Amended eff. Aug.?, 1975 (Supp. 75.1); Former Section R9-3-302 repealed, new Section P.9-3-302 adopted elf. May14, 1979 (Supp. 79-1). Former Section P.9.3-302 repealed, new Section P.9-3.302 adopted elf. Oct. 2, 1979 (Supp. 79.5). Former Section P.9-3-302 repealed, newSection P.9-3-302 adopted elf. May 28, 1982 (Supp. 82-3). Former Section P.9.3-302 renumbered without change as Section R18-2-302 (Supp. 87.3).

R18-2-303. Offset and net air quality benefit standards
A. Increased emissions by a new major source or a major alteration subjectto this Section must be offset by reductions in the emission of each pollutant forwhich the area has been designated as nonattainmcut and for which the source isclassified as a major source or the alteration of the source is classified as a majoralteration. Such offset may be obtained by reductions in emissions from themajor source or major alteration or from any other source (including but notlimited to nonmajor stationary sources, mobile sources, non-point sources andmajor sources) in existence or projected, on the startup date of the new majorsource or major alteration, to be located in the allowable offset area.1. Credit for an emissions offset can be used only if it has not been reliedupon in demonstrating attainment or reasonable further progress, and if it hasnot been relied upon previously in issuing a permit pursuant to Sections R18-2-301 and R18-2-302.

B. An offset will not be sufficient unless total emissions for the particularpollutant for which the offset is required in the allowable offset area after the

/

•
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new major snurce o mdjnr alteration commences npcral inn will he less than the

baseline of c tota! emissions for that pollutant and such reductions are suffi

cient to tthe Dirçt& that emissions from the new major source or major

alteration together with the offset will result in reasonable further progress for

that pollutant in the allowable offset area.
1. Only intrapollutant emission offsets shall be allowed. Intrapollutant

emission offsets for ozone (or photochemical oxidants) and nitrogen dioxide

shall include offset reductions in emissions of volatile organic compounds and

oxides of nitrogen, respectively.
C. For purposes of this Section1 “reasonable further progress” shall mean

annual incremental re4cilgjemissions of the applicable air pollutant which

are sufficient in the udgment of the Director o provide for attainipent of the

applicable air quality s an ar s y the ate required under Section 172 of the

Act. Reasonable further ro ess shall be deemed to occur if the offset reduc

tions are sufficient t tisfy the Director)that the construction of the new major

source or major alteratidTôThFWiiti the offset will result in a net air quality

benefit.
1. For purposes of this Section. “net air quality benefit” shall mean that

during similar time periods either a. or b. below, is applicable:

a. A reduction in the number of violations of the applicable Arizona am

bient air quality standard within the allowable offset area has occurred and the

following mathematical expression is satisfied:

where:
C = The applicable Arizona ambient air quality standard

= The concentration level of the violation at the i receptor for such

pollutant after offsets.
N = The number of violations for such pollutant after offsets (N K).

= The concentration level of the violation at the th receptor from such

pollutant before offsets.
k = The number of violations for such pollutant before offsets.

b. The average of the ambient concentrations within the allowable offset

area following the implementation of the contemplated offsets will be less than

the average of the ambient concentrations within the allowable offset area

without the offsets.
D. Baseline further defined:
1. For the purpose of this Section, the baseline of total emissions from any

sources in existence or sources which have obtained an installation permit

(regardless of whether or not such sources are in actual operation at the time of

.R18-2-303

N K

i=) N j=l K

)
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I h .

9/30187 Supp. 87-3 40 © 1987 Arizona Secretary of State

I



t .. .4

C

•k

— v;.
-

-.

‘—S.

Ch. 2 AIR POLLUTION CONTROL R18-2-303

filing of the Class A installation permit application for any particular pollut..ini)will be the total emissions allowed by the regulatory emission limitations in effectat the time the application is filed. In addition, the baseline of total emissions willconsIst of all emission limitations included as conditions on Federally enforceable permits except that the offset baseline shall be the actual emissions of thesource from which offset credit is obtained where:a. No emission limitations are applicable to a source from which offsetsare being sought; or
b. The demonstration of reasonable further progress and attainment ofambient air quality standards is based upon the actual emissions of sources located within a designated nonattainment area.2. Where the emission limitations for a particular pollutant allow greateremissions than the potential emission rate of the source for that pollutant, thebaseline shall be the potential emission rate at the time the permit application isfiled and emissions offset credit shall be allowed only for control below thepotential emission rate.

E. For an existing fuel combustion source, offset credit shall be based onthe allowable emissions under the regulations or permit conditions applicable tothe source for the type of fuel being burned at the time the installation permitapplication is filed. If an existing source commits to switch to a cleaner fuel atsome future date, emissions offset credit based on the allowable (or actual)emissions for the fuels involved shall not be acceptable unless:1. The source’s operating permit specifically requires the use of aspecified alternative control measure which would achieve the same degree ofemissions reduction should the source switch back to a dirtier fuel at some laterdate; and,
2. The source demonstrates to the satisfaction of the Director that it hassecured an adequate long-term supply of the cleaner fuel.F. Offsets shall be made on either a pounds-per-hour, pounds-per-day, ortons-per-year basis, whichever is applicable, when all facilities involved in theemission offset calculations are operating at their maximum expected or allowedproduction rate and, except as otherwise provided in Subsection E. of this Section, utilizing the type of fuel burned at the time the permit application is filed. Atons-per-year basis shall not be used if the new or modified source or the sourceof the offsets is not expected to operate throughout the entire year. No emissionscredit may be allowed for replacing one hydrocarbon compound with another oflesser reactivity, except for Methane, Ethane, ill - Trichioroethane (MethylChloroform), and Trichiorotrifluoroethane (Freon 113).G. Emissions reductions achieved by shutting down an existing source orpermanently curtailing production or operating hours below baseline levels maybe credited, provided that the work force to be affected has been notified of theproposed shutdown or curtailment. Source shutdowns and curtailments inproduction or operating hours occurring prior to the date the new major sourceor major alteration application is filed generally may not be used for emissions

41 Supp. 87-3 9130/87



R18-2-303 EVlR)N\1E%’TAL QUALITY Title 18

cr’dit, l1 e’uy. here an applcin1 can establish tImi ii shut down or cur

Lailed production after August 7, 1977, or less than one year prior to the date of

permit application, whichever is earlier, and the proposed new major source or

major alteration is a replacement for the shutdown or curtailment, credit for

such shutdown or curtailment may be applied to offset emissions from the new

source or alteration.
H. The allowable offset area shall refer to the geographical area in which

are located the sources whose emissions are being sought for purposes of offset

ting emissions from a new major source or major alteration. For the pollutants

sulfur dioxide, particulate and carbon monoxide, the allowable offset area shall

be any area in which Arizona ambient air quality standards for such pollutants

are violated and in which the significance levels described in R18-2-1O1 are ex

ceeded due to the emissions from such new major source or major alteration.

The area shall be determined by atmospheric dispersion modeling. If the emis

sion offsets are obtained from a source on the same premises or in the im

mediate vicinity of the new major source or major alteration, and the pollutants

disperse from substantially the same effective stack height, atmospheric disper

sin rnodcUng shall not be required. The allowable offset area for all other pol

lutants shall be the nonattainruent areas for those pollutants within which the

new major source or major alteration is to be located and those portions of at

tainment areas located within 50 kilometers of such nonattainment areas.

I. An emission reduction may only be used to offset emissions if the

reduced level of emissions will continue for the life of the new source or altera

tion and if the reduced level of emissions is legally enforceable. it will be con

sidered legally enforceable if the following conditions are met:

1. The emission reduction is included as a condition in the operating per

mit of the source relied upon to offset the emissions from the new major source

or major alteration, or in the ase of reductions from sources controlled by the

applicant, is included as a condition of the installation permit for the new major

source or major alteration, or is adopted as a part of these Rules or comparable

rules and regulations of any other governmental entity or is contractually enfor

ceable by the Department;
2. The permit conditions or regulations containing the emission reduction

have been submitted to the Administrator for inclusion in the State implementa

tion Plan adopted pursuant to Section 110 of the Act.

HIstorical Note
Amended elf. Aug. 7, 1975 (Supp. 75-1). Amended elf. Aug. 6, 1976 (Supp. 76-4). Former

Section P.9.3.303 repealed, new Section P.9.3-303 adopted elf, May 14, 1979 (Supp. 79-1).

Former Section P.9-3-303 repealed, new Section P.9-3.303 adopted elf. Oct. 2, 1979 (Supp.

79-5). Amended eff. May 28, 1982 (Supp. 82-3). Amended Subsection D. Paragraph 1. elf.

Sept. 28, 1984 (Supp. 84.5). Former Section P.9-3.303 renumbered without change as Sec

tion P.18.2.303 (Supp. 87.3).
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RIS.2-304. Installation permit requirements for sources located in attainment and unclassiliable areasA. Except as provided in Subsections B. through 0. below and R18-2-307,Innovative control technology, no Class A installation permit shall be issued to aperson proposing to construct a new major source or make a major alteration toa major source (or to construct or modify a stationary source that emits 5 ormore tons of lead per year) that would be constructed in an area designated asattainment or unclassiliable for any pollutant and for which construction commenced after May 15, 1982 unless the source or alteration meets the followingconditions:
1. A new major source shall apply best available control technology foreach pollutant subject to regulation under this Chapter that it would have thepotential to emit in significant amounts.
2. A major alteration shall apply best available control technology for eachpollutant subject to regulation under this Chapter for which the alteration wouldresult in a significant net emissions increase at the source. This requirement applies to each proposed emissions unit at which a net emissions increase in thepollutant would occur as a result of a physical change or change in the method ofoperation in the unit.

3. For phased construction projects, the determination of best availablecontrol technology shall be reviewed and modified as appropriate at the latestreasonable time which occurs no later than 18 months prior to commencementof construction of each independent phase of the project. At such time theowner or operator of the applicable stationary source may be required todemonstrate the adequacy of any previous determination of best available control technology for the source.
4. The person applying for the permit performs an air impact analysis andmonitoring as specified in R18-2-305 and such analysis demonstrates that allowable emission increases from the proposed new major source or major alteration, in conjunction with all other applicable emission increases or reductions(including secondary emissions):
a. Would not cause or contribute to air pollution in violation of any applicable maximum allowable increase over the baseline concentration in R18-2-217.B. for any attainment or unclassified area; orb. Would not contribute to an increase in ambient concentrations for apollutant by an amount in excess of the significance level for such pollutant inany area in which Arizona primary or secondary ambient air quality standardsfor that pollutant are being violated. A new major source of volatile organiccompounds or a major alteration to a major source of volatile organic compounds will be presumed to contribute to violations of the Arizona ambient airquality standards for ozone if it will be located within fifty (50) kilometers of anonattainment area for ozone. The presumption may be rebutted for a newmajor source or major alteration if it can be satisfactorily demonstrated to theDirector that emissions of volatile organic compounds from the new major

Ch.2 AIR POLLUTION CONTROL RI 8-2-304
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Ri 8-2-304 ENVIRONMENTAL QUALITY Tille 1

source or major alteration will not contribute to viokitions of thc Arizona am

bient air quality standards for ozone in adjacent nonattainment areas for ozone.

Such a demonstration shall include a showing that topographical, meteorological

or other physical factors in the vicinity of the new major source or major altera

tion are such that transport of volatile organic compounds emitted from the

source are not expected to contribute to violations of the ozone standards in the

adjacent nonattamment areas
5. Air quality models:
a. All estimates of ambient concentrations required under this Section

shall be based on the applicable air quality models, data basis, and other re-

quirements specified in the “Guideline on Air Quality Models’ (OAQPS 12

____

080, U S Environmental Protection Agency, Office of Air Quality Planning and

Standards, Research Triangle Park, N.C. 27711, April 1978).

b Where an air quality impact model specified in the “Guideline on Air

Quality Models” is inappropriate, the model may be modified or another model

substituted. Such a change must be subject to notice and opportunity for public

comment. Written approval of the EPA Administrator must be obtained for any -- - . -.. -

modification or substitution. Methods like those outlined in the “Workbook for -
- - h’.- -

the Comparison of Air Quality Models” (U.S. Environmental Protection Agen

cy, Office of Air Quality Planning and Standards, Research Triangle Park, N.C.

27711, May 1978) should be used to determine the comparability of air quality

models.
B. The requirements of this Section shall not apply to a new major source

or major alteration to a major source if an installation permit for the new source

or alteration was received before May 15, 1982. In such a case the new major

source or major alteration shall be subject to the requirements contained in its

installation permit and the regulations in effect on the date on which the permit

was issued. V

C. The requirements of this Section shall not apply to a new major source

or major alteration to a source with respect to a particular pollutant if the person

applying for the permit demonstrates that, as to that pollutant, the source or al- V

teration is located in an area designated as nonattainment for the pollutant.

D. The requirements of this Section shall not apply to a new major source V

V

or major alteration to a source when the owner of such source is a nonprofit V

health or educational institution.
E. The requirements of this Section shall not apply to a new major source

or major alteration of a source if such source or alteration would be a major

source or major alteration only if fugitive emissions, to the extent quantifiable,
- V

V

are considered in calculating the potential emissions of the source or alteration,

and the source is not either among the Categorical Sources listed in R18-2-1O1

or belongs to the category of sources for which New Source Performance Stan

dards under A.A.C. Title 9, Chapter 3, Article 8 or Hazardous Air Pollutant V

Standards under A.A.C. Title 9, Chapter 3, Article 9 were adopted prior to V
V

August 7, 1980
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Ch 2 AIR POLLUTION (‘ONTROL R18-2-304

F. The requirements of this Section shall not apph to a ne rn1jor sourcewhich is classified as a major source solely because the source is capable ofgenerating more than a total of seventy-five tons per day of air pollutants regulated under this Chapter and not because the source has potential emissions of100 or 250 tons per year (as applicable) of any single pollutant regulated underthis Chapter
G. The requirements of this Section shall not apply to a portable sourcewhich would otherwise be a new major source or major alteration to an existingsource if such portable source is under an installation or operating permit issuedunder this Chapter, is in compliance with the conditions of that permit, and theemissions from the source will not impact a Class I area nor an area where anapplicable increment is known to be violated.H. Special rules applicable to Federal Land Managers:1. Notwithstanding any other provision of this Section, a Federal LandManager may present to the Director a demonstration that the emissions attributed to such new major source or major alteration to a source will have significant adverse impact on visibility or other specifically defined air qualityrelated values of any Federal Mandatory Class I area designated in R18-2-217..A.2. regardless of the fact that the change in air quality resulting from emissions attributable to such new major source or major alteration to a source inexistence will not cause or contribute to concentrations which exceed the maximum allowable increases for a Class I area. If the Director concurs with such_..} demonstrations, the permit shall be deuled.

2. If the owner or operator of a proposed new major source or a sourcefor which major alteration is proposed demonstrates to the Federal LandManager that the emissions attributable to such major source or major alterationwill have no significant adverse impact on the visibility or other specificallydefined air quality related values of such areas and the Federal Land Managerso certifies to the Director, the Director may issue a permit notwithstanding thefact that the change in air quality resulting from emissions attributable to suchnew major source or major alteration will cause or contribute to concentrationswhich exceed the maximum allowable increases for a Class I area. Such a permitshall require that such new major source or major alteration comply with suchemission limitations as may be necessary to assure that emissions will not causeincreases in ambient concentrations greater than the following maximum allowable increases over baseline concentrations for such pollutants:

:

/
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R18-2-304 ENVlRONMETAL QUALITY Title IR

Maximum Allowable Increase
(Micrograms per cubic meter)

Sulfur Oxide
Period of exposure

Low terrain areas:
24-hour maximum
3.bour maximum

High terrain areas:
24-hour maximum
3-hour maximum

Historical Nota
Amended elf. Aug, 7,1975 (Supp. 75.1). Former Section R9.3-304 repealed, newSection R9-

3-304 formerly Section R9.3-305 renumbered and amended elf. Aug. 6, 1976 (Supp, 76-4).

Former Section R9.3-304 repealed, new Section R9-3-304 adopted elf. May 14, 19’79 (Supp.

79-1). Amended elf. Oct. 2,1979 (Supp. 79-5). Former Section R9-3.304 repealed, new Sec

tion R9-3-304 adopted elf. May 28, 1982 (Supp. 82-3). Former Section R9-3-304 renumbered

without change as Section R18.2-304 (Supp. 87-3).

R18-2-305. Air quality impact analysis and monitoring requirements

A.. Any application for an installation permit to construct a new major

source or major alteration to a major source shall contain an analysis of ambient

air quality in the area that the new major source or major alteration would affect

for each of the following pollutants:
1. For the new source, each pollutant that it would have the potential to

emit in a significant amount;
2. For the alteration, each pollutant for which it would result in a sig

nificant net emissions increase.
B. With respect to any such pollutant for_.which no Arizona ambient air

quality standard exists, the analysis shall contaihir quality monitoring data

as the Director determines is necessary to assess ambient air quality for that pol

lutant in any area that the emissions of the pollutant would affect.

C. With respect to any such pollutant (other than nonmethane hydrocar

bons) for which such a standard does exist, the analysis shall contain continuous

air quality monitoring data gathered for purposes of determinhig whether emis

sions of that pollutant would cause or contribute to a violation of the standard or

any maximum allowable increase.
D. In general, the continuous air quality monitoring data that is required

shall have been gathered over a period of at least one year and shall represent at

least the year preceding receipt of the application, except that, if the Director

determines that a complete and adequate analysis can be accomplished with

monitoring data gathered over a period shorter than one year (but not to be less

than four months), the data that is required shall have been gathered over at

least that shorter period.

36
130

62
221

• .

)

9/30/87 Supp. 87-3 46 © 1987 Arizona Secretary of State

I

I



Ch. 2 AIR POLLUTION CoNTROL R18-2-305

E. I or any application which kcomes complete, except as to the require.ments of Subsection C., prior to February 9, 1982, the data that Subsection C. requires shall have been gathered over at least the period from February 9, 1981,to the date the application becomes otherwise complete, except that:1. If the new source or alteration would have been major for that pollutantunder R18-2-304 as in effect on October 2, 1979, any monitoring data shall havebeen gathered over at least the period required by those regulations.2. If the Director determines that a complete and adequate analysis can beaccomplished with monitoring data over a shorter period (not to be less thanfour months), the data that Subsection C. requires shall have been gathered overthat shorter period.
3. If the monitoring data would relate exclusively to ozone and would nothave been required under R18-2-304 as in effect on October 2, 1979, the Director may waive the otherwise applicable requirements of this Subsection to theextent that the applicant shows that the monitoring data would be unrepresentative of air quality over the full year.
F. The owner or operator of a proposed stationary source or modification

‘,•.
to a source of volatile organic compounds who satisfies all conditions of 40 CFR “ , “-51, Appendix S. Section IV, may provide post-approval monitoring data forozone in lieu of providing preconstruction data as required under Subsection B.,C., and D., above.

G. Post-construction monitoring. The owner or operator of a new majorsource or major alteration shall, after construction of the source or alteration,conduct such ambient monitoring as the Director determines is necessary todetermine the effect emissions from the new source or alteration may have, orare having, on air quality in any area.
H. Operations of monitoring stations. The owner operator of a new majorsource or major alteration shall meet the requirements of 40 CFR 58, AppendixB, during the operation of monitoring stations for purposes of satisfying Subsections B. through G. above.
I. The requirements of Subsections B. through H above shall not apply toa new major source or major alteration to an existing source with respect tomonitoring for a particular pollutant if
1. The emissions increase of the pollutant from the new source or the netemissions increase of the pollutant from the alteration would cause, in any area,air quality impacts less than the following amounts:Carbon monoxide — 575 ug/m3,8-hour average;Nitrogen dioxide — 14 ug/m3,annual average;Total suspended particulate — 10 ug/m3,24-hour average;Sulfur dioxide — 13 ug/m3,24.-hour average;Lead — 0.1 ug!m3,24-hour average;

Mercury — 0.25 ug/m3,24-hour average;
Beryllium — 0.0005 ng!m3,24-hour average;
F]uortdes — 025 ug!m3,24-hour average,
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R18-2-305 ENVIRONMENTAL OLALITY 1 tUc l,

‘inyl chloridc — 1.5 ugm3,24-hour avL’rtge,

Total reduced sulfur — 10 ug/m3, 1-hour average;

Hydrogen sulfide — 0.04 ug/m3, 1-hour average;

Reduced sulfur compounds — 10 ug/m3, 1-hour average;

Ozone — increased emissions of less than 100 tons per year of volatile or

ganic compounds; or,
2. The concentrations of the pollutant in the area that the new source or

alteration would affect are less than the concentrations listed in Paragraph 1.

above.
I. Any application for an installation permit to construct a new major

source or major alteration to a source shall contain:

1. An analysis of the impairment to visibility, soils and vegetation that

would occur as a result of the new source or alteration and general commercial,

residential, industrial and other growth associated with the new source or altera

tion. The applicant need not provide an analysis of the impact on vegetation

having no significant commercial or recreational value.

2. An analysis of the air quality impact projected for the area as a result of

general commercial, residential, industrial and other grovih associated with the

new source or alteration.

Historical Note

Amended eff, Aug. 7, 1975 (Supp. 75-1). Amended as an emergency eff. Dec.15, 1975 (Supp.

75-2). Amended eff. May 10, 1976 (Supp. 7G-3). Former Section R9.3-306 renumbered as

Section R9-3-305 elf. Aug. 6, 1976. References changed to conform (Supp. 76.4). Amended

elf. Apr. 12, 1977 (Supp. 77-2). Amended eff. Mar. 24, 1978 (Supp. 78.2). Former Section

R9.3.305 repealed, new Section R9.3-305 adopted elf. May 14, 1979 (Supp. 79-1). Amended

elf, Oct. 2, 1979 (Supp. 79-5). Former Section R9.3-305 repealed, new Section R9-3-305

adopted elf. May 28, 1982 (Supp. 82.3). Former Section R9.3•305 renumbered without

cbange as R18.2-305 (Supp. 87.3).

R18-2-306. Operating permit.s

A. Except as provided in this Section or R18-2-1101 (Jurisdiction and

Authority), no person shall operate any major or minor source or other station

ary source that emits 5 or more tons of lead per year without first obtaining an

operating permit from the Director. When an installation permit is required to

commence construction of a new major source or major alteration of an existing

major source or construction or major alteration of a source capable of emitting

S or more tons of lead per year an operating permit shall not be issued to the

new major source or for the major alteration until such time as the installation

permit has been obtained. In the event a person operating any major source or

other stationary source capable of emitting 5 or more tons of lead per year, unin

tentionally commences construction or major alteration activities for which an

installation permit is required pursuant to Chapter 2 without obtaining such in-

stallation permit, such person shall be required to present to the Director all

necessary information which is required to be submitted by an applicant for an .. . .,

9/30/87 Supp. 87-3 4.8 © 1987 Arizona Secretary of State
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,nstaIlat)&)n pernnI and the nc major source r major alicr.iuon (or othcr siitionary source capable of emitting 5 or more tons of lead per year) shall be madeto conform to all applicable standards.
No operating permit need be issued to any minor source which does not havethe potential to emit any uncontrolled pollutant at greater than or equal to anemissions rate defined herein as “significant” and no such permit need be issuedto any stationary rotating machinery operated at less than or equal to 325 brakehorsepower, nor to any fuel burning equipment or incinerator that is not fired ata sustained rate of greater than 500,000 Btu per hour for an 8-hour period.B. No operating permit will be issued unless:
1. The applicant demonstrates that the source will be in compliance withall applicable requirements of this Chapter.
2. For any major source operating in a nonattainment area for any pollutant(s) for which the source is classified as a major source, the owner oroperator demonstrates compliance with reasonably available control technology.3. The person applying for an operating permit demonstrates that themajor or minor source or major alteration will not emit pollutants in excess ofthe applicable hazardous air pollutant standards contained in A.A.C. Title 9,Chapter 3, Article 9 (Hazardous Air Pollutant Standards).4. The person applying for an operating permit demonstrates that themajor or minor source or major alteration will not emit pollutants in excess ofthe applicable emission limitation for nonpoint sources contained in Article 4.C. Applications for operating permit:

1. An application for an operating permit shall be made on forms furnished by the Director.
2. A separate application is required for each major or minor source.3. Each application shall be signed by the applicant.4. Each application for an initial operating permit shall be accompaniedby plans, descriptions, specifications and drawings showing the design of thesource or major alteration, stack data, and the nature and amount of emissions.An application for a renewal of an operating permit shall be accompanied byplans, descriptions, specifications and drawings showing any changes in thesource’s configuration from that which existed on the date of issuance of themost recent operating permit.

5. Each application shall include information concerning compliance withany conditions on any prior permit.
6. The application shall include such information as is required by Appendix 2 and such other information as the Director or applicable provisions ofthese Rules shall prescribe.
7. The Director may waive the submission by the applicant of any of thedata or information required by this Section if he shall deem such data to be inappropriate or unnecessary.
I). Within twenty days after the receipt of an application, the Director shalladvise the applicant of any additional information or testing required. No
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R18-2-306 EVIRC)NME’TAL QUALITY Title 18

iippliciaiin sh.lI he consdrcd conipletu arid pr jctly fikd unid the applicant

has submitted such information or test results.

E. The Director may require the applicant to provide additional informa

tion or to provide and maintain such ambient air monitoring facilities or ambient

air impact modeling as necessary to secure information that will disclose the

effect emissions from the major source will have on maintenance and attainment

of ambient air quality standards. An item of equipment not covered by an

operating permit may be operated for purposes of testing, including accomplish

ment of new source performance testing under A.A.C. Title 9, Chapter 3, Article

8, only if specific written permission has been obtained from the Director desig

nating the dates of such operation for testing.

F The Director shall take final action on the application within thirty days

of the proper filing of the completed application. The Director shall notify the

applicant in writing of his approval, conditional approval or denial. Such

notification shall be made available for public inspection in at least one location

in the air quality control region in which the major source is located.

G. Each operating permit issued under these Rules shall include the fol

k’wmg provisions
1. A description of the facility and equipment covered and its location, or

for a mobile source, the area in which it may operate.

2. The name and address of the owner or operator of the source.

3. The date the permit is issued and the date it will expire.

4. The terms and conditions specified in R18-2.308.

H. The issuance of an operating permit shall not relieve the owner or

operator from compliance with any local, State or Federal law or regulations,

nor does any other law, regulation or permit relieve the owner or operator from

obtaining a permit required under this Chapter.

I. Any owner or operator who fails to obtain an operating permit required

by this Chapter, or who fails to comply with a permit as approved and condi

tioned by the Director, shall be subject to enforcement action under the

provisions of A.R.S. § 36-1709 (Order of Abatement), 36-1715 (Injunctive

Relief), and 36-1720 (Misdemeanor).

.1. Operating permits issued pursuant to this Section shall be issuedfor a

period of one year except that operating permits in the form of primary nonfer

rous smelter orders authorized under Section 119 of the Act as amended may be

issued for the periods provided for therein.

Hlstecical Note
Adopted elf. Aug. 7, 1975 (Supp. 75-1). Former Section R9-3-307 renumbered as Section

P.9-3-306 elf. Aug. 6,1976. Reference changed to conform (Supp. 76-4). Former Section R9-

3-306 repealed, new Section R9-3-306 adopted elf. May 14,1979 (Supp. 79-1). Amended elf.

Oct. 2, 1979 (Supp. 79-5). Amended elf. July 9, 1980 (Supp. 80.4). Amended Subsection A.

elf. May 28, 1982 (Supp. 82.3). Amended Subsection A. elf. Sept. 28, 1984 (Supp. 84-5).

Former Section R9-3-306 renumbered without change as R18-2-306 (Supp. 87-3).

I
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RIX-2-307. lnnoatic contra) techno)og.v
A.. Notvithstanding the provisions of R18-2-304.A.l., R18-2-304.A.2., andR18-2-304.A.3. the owner or operator of a proposed new major source or majoralteration may request that the Director approve a system of innovative controltechnology rather than the best available control technology requirements otherwise applicable to the new source or alteration.
B., The Director shall approve the installation of a system of innovativecontrol technology if the following conditions are met:1. The owner or operator of the proposed source or alteration satisfactorily demonstrates that the proposed control system would not cause or contributeto an unreasonable risk to public health, welfare, or safety in its operation orfunction;

2. The owner or operator agrees to achieve a level of continuous emissionsreduction equivalent to that which would have been required under R18-2-304.A.2. by a date specified in the source’s installation permit. Such date shallnot be later than four years from the time of start.up or seven years from permitissuance;
3. The source or alteration would meet requirements equivalent to thosein R18-2-304.A. based on the emissions rate that the stationary source employingthe system of innovative control technology would be required to meet on thedate specified in the installation permit.
4. Before the date specified in the installation permit, the source or alteration would not:
a. Cause or contribute to any violation of an applicable State ambient airquality standard; or,
b. Impact any portion of any Class I area; or
c. Impact any portion of any other area where an applicable ambient incremental standard is known to be violated in that portion.5. All other applicable requirements, including those for public participation contained in R18-2-301.I. through R18-2-301.Q., have been met.C. The Director shall withdraw any approval to employ a system of innovative control technology made under this Section if:

1. - The proposed system fails by the specified date to achieve the requiredcontinuous emissions reduction rate; or,
2. The proposed system fails before the specified date is so as to contibuteto an unreasonable risk to public health, welfare, or safety; or,3. The Director decides at any time that the proposed system is unlikely toachieve the required level of control or to protect the public health, welfare, orsafety.
D. If the new source or major alteration fails to meet the required level ofcontinuous emissions reduction within the specified time period; or if the approval is withdrawn in accordance with Subsection C. above, the Director mayallow the owner or operator of the source or alteration up to an additional three

Ch 2
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years to meet the requirement for the application of best available control tech

nology through use of a demonstrated system of control.

Blstozical Note
Adapted elf. Aug. 7, 1975 (Supp. 75-1). Former Section P.9-3.307 renumbered as Section

P.9-3.306 elf. Aug. 6, 1976 (Supp. 76-4). New Section P.9.3-307 adopted eff. May 14, 1979

(Supp. 79-1). Amended elf. Oct. 2, 1979 (Supp. 79-5). Former Section P.9-3-307 repealed,

new Section P.9-3-307 adopted elf. May 28, 1982 (Supp. 82.3). Amended B.4.b. elf, Sept. 22,

1983 (Supp. 83-5). Former Section P.9-3.307 renumbered without change as R18-2-307

(Supp. 87-3).

R18-2-308. Permit conditions
An installation or operating permit shall contain such terms and conditions

as the Director deems necessary to assure a source’s compliance with the re

quirements of Article 1, Chapter 14 of Title 36 of the Arizona Revised Statutes

and the provisions of this Chapter. The Director may include, but is not limited

to permit conditions which require:

1. Compliance with emission limitations.

2. Compliance with design, equipment, work practice or operations stand

ards if emission limitations are not feasible.

3. Recordkeeping and reporting. Such requirements shall be consistent

with the provisions of A.R.S. 36. 1708.

4. Ambient air quality monitoring.

5. Emissions monitoring.

6. Notification to the Director of such events as the commencement of

construction, initial startup and performance testing.

7. Preventive maintenance of air pollution control equipment.

8. Maintenance and calibration of ambient air quality and emissions

monitoring equipment.

N3storical Note
Adopted elf. Aug. 7,1975 (Supp. 75-1). Former Section P.9-3-308 repealed, new Section R9.

3-308 adapted efl May14, 1979 (Supp. 79-1). Former Section P.9.3-308 renumbered without

change as P.18.2.308 (Supp. 87-3).

R.l8-Z-309. Excess emissions
A. Eiiiiccions in excess of an applicable emission limitation contained in

these Rules or in the terms of an installation, operating, or conditional permit

shall constitute a violation. However, further enforcement action will not be

taken if the owner or operator of the facility has complied with the reporting re

quirements of R18—2-314 in a timely manner, and has demonstrated to the

Director’s satisfaction that:
1. The excess emissions resulted from a sudden and unavoidable break

down of the process or the control equipment; resulted from unavoidable condi

tions during startup or shutdown; resulted from unavoidable conditions during

/
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an ujct of }ns, or that greater or rurc etnL!d cx’ess emissions ii resutunless scheduled maintenance is performed.2. The air pollution control equipment, process equipment, or processes wereat all times maintained and operated, to the maximum ex-tent practicable, in a manner consistent with good practice for minimizing emissions;3. Where repairs were required, such repairs were made in an expeditiousfashion when the person knew or should have known that applicable emissionlimitations were being exceeded. Off-shift labor and overtime were utilized wherepractical to insure that such repairs were made as expeditiously as possible. If off-shift labor and overtime were not utilized, the person satisfactorily demonstratedthat such measures were impractical;
4. The amount and duration of the excess emissions (including any bypassoperation) were minimized to the maximum extent practicable during periods ofsuch emissions;
5. All feasible steps were taken to minimize the impact of the excess emissions on potential violations of ambient air quality standards;6. The excess emissions are not part of a recurring pattern indicative of inadequate design, operation, or maintenance; and,7. During the period of excess emissions there were no measured violationsof the ambient air quality standards established in Article 2 of this Chapter whichcould be attributed to the emitting facility.B. It shall be the burden of the owner or operator of the facility todemonstrate, through submission of the data and information required by this Rule,that all reasonable and practicable measures within his control were implemented toprevent the occurrence of excess emissions.

Historical NoteAdopted eff. May 14, 1979 (Supp. 79.1). Amendment fll Sept. 18, 1979, eff. following theoption of Article 7. Nonferrous Smelter Orders. Amended etf Oct. 2., 1979 (Supp. 79.5). Ar
clc 7. Nonferrous Smeller Orders adopted eff. ian. 8, 1980. Amendment filed Sept.18, 1979 ef 1.Jan. 8, 1980 (Supp. 80-2). Amended eff. Sept. 28, 1984 (Supp. 84-5). Former Section P.9-3-309renumbered without change as RI 8-2-309 (Supp. 87-3).

R18-2-310. Test methods and proceduresA. Except as otherwise specified in these Rules, the applicable testing procedures contained in the Department’s Arizona Testing Manual for Air PollutantEmissions (January 1, 1987 Edition), incorporated herein by reference and on filewith the Office of the Secretary of State and the Department of EnvironmentalQuality, shall be used to determine compliance with the standards established in thisChapter or contained in installation or operating permits issued pursuant to thisChapter.
B, The opacity of visible emissions shall be determined by Reference Method9 of theArizona TestingManualin all cases.

Ch.2
RI 8.2-310
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C. The hci1 content of solid fuel shall he determined according to ASTM

method D.3176-74, “ultimate analysis of coal or coke” and ASTM method D-2015,

“gross calorific value of solid fuel by the adiabatic bomb calorimeter”.

D. A variance from the approved test procedures in any test plan submitted

for Department approval may be granted for the duration of that plan by the Direc

tor provided that:

1. The methodology or procedure to be substituted is substantially equivalent

to the procedures established in Subsections A. and C. above,

2. Granting the variance will not adversely affect the public health, safety and

welfare.

Historical Note

Adopted eff. May 14, 1979 (Supp. 79-1). Amended elf. June 19, 1981 (Supp 81.3). Amended

Arizona TcstingMarnwiforAirPollutanrEmLssions, elf. Sept. 22, 1983 (Su. 83-5), Amended

Arizona TestingMarudJorAirPollutaniEmLrzions,as of Sept. 15, 1984, elf. Aug. 9, 1985(Supp.

85.4). Amended elf. Sept. 28, 1984 upp. 84.5). Former Section P.9.3-310 renumbered without

dange as R18-2.310 (Supp. 87-3). Amended elf. Feb. 26, 1988 (Supp. 88-1).

R18-2-31L Air quality models

A. Where the Director requires a person requesting an installation or operat

ing permit under this Chapter to perform air quality impact modeling to obtain such

permit, the modeling shall be performed in a manner consistent with the Guideline

on Air Quality Models (hereinafter called the “Guideline”) issued by the United

States Environmental Protection Agency in April 1978.

B. Where the person requesting an installation or operating permit can

demonstrate that an air quality impact model specified in the Guideline is inap

propriate, the model may be modified or another model substituted. However,

before such modification or substitution can occur the Director must make a written

finding that:
1. No model in the Guideline is appropriate for a particular permit under con

sideration, or,
2. The data base required for the appropriate model in the Guideline is not

available; and,
3. The model proposed as a substitute or modification is likely to produce

results equal or superior to those obtained by models in the Guideline; and,

4. The model proposed as a substitute or modification has been approved by

the Administrator.

Historical Note

Adopted elf. May 14, 1979 (Supp. 79-1). Amended elf. July 9, 1980 (Supp. 80-4). Amended cr1.

Sept. 28, 1984 (Supp. 84.5). Former Section R9-3-31 1 renumbered without change as P.18-2-311

(Supp. 87.3).

3/31/88 Supp. 88-1
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klS.2.312. Perfirn,unce te’ls
A. Within 60 days after a source or facility subject to the installation and

operating permit requirements of this Article has achieved the capability to operate
at its maximum production rate on a sustained basis but no later than 180 days after
initial start-up of such source or facility and at suchV other times as may be required
by the Director, the owner or operator of such source or facility shall conduct per
formance tests and furnish the Director a written report of the results of the tests.

(The neI çge is 55.)
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B. Pcrfrrnance tests shall bc tonductcd and data reduced in acuudan

with the test method and procedures contained in the Arizona Testing Manual

unless the Director:
1. Specifies or approves, in specific cases, the use of a reference method

with minor changes in methodology,

2. Approves the use of an equivalent method,

3. Approves the use of an alternative method the results of which he has

determined to be adequate for indicating whether a specific source is in com

pliance, or
4. Waives the requirement for performance tests because the owner or

operator of a source has demonstrated by the other means to the Director’s

satisfaction that the source or facility is in compliance with the standard,

5. Nothing in this Section shall be construed to abrogate the Director’s

authority to require testing.

C. Performance tests shall be conducted under such conditions as the

Director shall specify to the plant operator based on representative performance

of the source or facility. The owner or operator shall make available to the

Director such records as may be necessary to determine the conditions of the

performance tests. Operations during periods of start-up, shutdown, and mal

function shall not constitute representative conditions of performance tests tin-

less otherwise specified in the applicable standard.

D. The owner or operator of a permitted source shall provide the Director

two weeks prior notice of the performance test to afford the Director the oppor

tunity to have an observer present.

E. The owner or operator of a permitted source shall provide, or cause to

be provided, performance testing facilities as follows:

1. Sampling ports adequate for test methods applicable to such facility.

2. Safe sampling platform(s).

3. Safe access to sampling platform(s).

4. Utilities for sampling and testing equipment.

F. Each performance test shall consist of three separate runs using the ap

plicable test method. Each run shall be conducted for the time and under the

conditions specified in the applicable standard. For the purpose of determining

compliance with an applicable standard, the arithmetic mean of results of the

three runs shall apply. In the event that a sample is accidentally lost or condi

tions occur in which one of the three runs must be discontinued because of

forced shutdown, failure of an irreplacable portion of the sample train, extreme

meteorological conditions, or other circumstances beyond the owner or

operator’s control, compliance may, upon the Director’s approval, be deter

mined using the arithmetic mean of the results of the two other runs.

G. Except as provided in Subsection H. compliance with the emission

limits established in this Chapter or as prescribed in permits issued pursuant to

this Chapter shall be determined only by the performance tests specified in this

Section.

/
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H. In addition to performance tests specified in this Section, compliancewith specific emission limits may be determined by:1. Opacity tests; and
2. Emission limit compliance tests specifically designated as such in theregulation establishing the emission limit to be complied with.I. Nothing in this Section shall be so construed as to prevent the utilizationof measurements from emissions monitoring devices or techniques not designated as performance tests as evidence of compliance with applicable goodmaintenance and operating requirements.

Historical NotsAdopted eff. May14, 1979 (Supp. 79-1). Amended eff. Sept, 28, 1984 (Supp. 84.5). FormerSection R9-3-312 renumbered without change as R18-2-312 (Supp. 87.3).

R.18-2-313. Existing source emission monitoringA. Every source subject to an existing source performance standard asspecified in this Chapter shall install, calibrate, operate, and maintain allmonitoring equipment necessary for continuously monitoring the poilutants andoer gases specified in this Section for the applicable source category.1. Applicability.
a. Fossil fuel-fired steam generators as specified in C.1. of this Section,shall be monitored for opacity, nitrogen oxides emissions, sulfur dioxide emissions, and oxygen or carbon dioxide.
b. Fluid bed catalytic cracking unit catalyst regenerators, as specified inCA. of this Section, shall be monitored for opacity.c. Sulfuric acid plants, as specified in C.3. of this Section, shall bemonitored for sulfur dioxide emissions.
d. Nitric acid plants, as specified in C.2. of this Section, shall be monitoredfor nitrogen oxides emissions.
2. Exemptions.
a. The provisions of this Section shall not apply to any source which isscheduled for retirement prior to August 29, 1982, provided that adequateevidence and guarantees are provided that clearly show that the source willcease operations prior to such date.
b. Emission monitoring shall not be required when the source of emissionsis not operating.
3. Variations.
a. The Director may approve, on a case-by-case basis, alternative monitoring requirements different from the provisions of this Section 11 the installationof a continuous emission monitoring system cannot be implemented by a sourcedue to physical plant limitations or extreme economic reasons. Alternativemonitoring procedures will be specified by the Director on a case-by-case basisand must include as a minimum, annual manual stack tests for the pollutants

— t ‘‘S..
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identflud for each type of snuru in this Section ExarnpIu of such spuci.d c.isc.

include, but arc not linuted to, the tollowing:
b. Alternative monitoring requirements may be prescribed when installa

tion of a continuous monitoring system or monitoring device specified by this

Section would not provide accurate determinations of emissions (e.g., con

densed, uncombined water vapor may prevent an accurate determination of

opacity using commercially available continuous monitoring systems).

c. Alternative monitoring requirements may be prescribed when the af

fected facility is infrequently operated (e.g., some affected facilities may operate

Less than one month per year).
d. Alternative monitoring requirements may be prescribed when the

Director determines that the requirements of this Section would impose an ex

treme economic burden on the source owner or operator.
e. Alternative monitoring requirements may be prescribed when the

Director determines that monitoring systems prescribed by this Section cannot

be installed due to physical limitations at the facility.
4. Monitoring system malfunction: A temporary exemption from the

monitoring and reporting requirements of this Section may be provided during

an, period of mcriitoring system malfunction, provided that the surc.e owner or

operator shows to the satisfaction of the Director that the malfunction was un

avoidable and is being repaired as expeditiously as practicable.

—
B. Installation and performance testing required under this Section shall

be completed and monitoring and recording shall commence within 18 months

of the effective date of this Section.
C. Minimum monitoring requirements:
1. Fossil-fuel fired steam generators: Each fossil-fuel fired steam gener

ator, except as provided in the following Subparagraphs, with an annual average

capacity factor of greater than 30 percent, as reported to the Federal Power

Commission for calendar year 1976, or as otherwise demonstrated to the

Department by the owner or operator, shall conform with the following monitor

ing requirements when such facility is subject to an emission standard for the

pollutant in question.
a. A continuous monitoring system for the measurement of opacity which

meets the performance specifications of this Section shall be installed,

calibrated, maintained, and operated in accordance with the procedures of this

Section by the owner or operator of any such steam generator of greater than

250 million Btu per hour heat input except where:
1. Gaseous fuel is the only fuel burned, or
ii. Oil or a mixture of gas and oil are the only fuels burned and the source

is able to comply with the applicable particulate matter and opacity Regulations

without utilization of particulate matter collection equipment, and where the

source has never been found to be in violation through any administrative or

judicial proceedings, or accepted responsibility for any violation of any visible

) emission standard.

(‘h 2 R18-2-313
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h. A conTinuous monitoring svsten for the measurement of sulfur dioxidevhieh mcLs the pci rmazi spet..ificatiuns of this Section sh411 be iIiSL4lled,calibrated, using sulfur dioxide calibration gas mixtures or other gas mixtures apt’ proved by the Director, maintained and operated on any fossil-fuel fired steamgenerator of greater than 250 million Btu per hour heat input which has installedsulfur dioxide pollutant control equipment.
c. A continuous monitoring system for the measurement of nitrogenoxides which meets the performance specification of this Section shall be installed, calibrated, using nitric oxide calibration gas mixtures or other gas mixtures approved by the Director, maintained and operated on fossil-fuel firedsteam generators of greater than 1000 million Btu per hour heat input when suchfacility is located in an air quality control region where the Director has specifically determined that a control strategy for nitrogen dioxide is necessary toattain the ambient air quality standard specified in R18-2-206, unless the sourceowner or operator demonstrates during source compliance tests as required bythe Department that such a source emits nitrogen oxides at levels 30 percent ormore below the emission standard within this Chapter.d. A continuous monitoring system for the measurement of the percentoxygen or carbon dioxide which meets the performance specifications of thisSection shall be installed, calibrated, operated, and maintained on fossil-fuelfired steam generators where measurements of oxygen or carbon dioxide in theflue gas are required to convert either sulfur dioxide or nitrogen oxides continuous emission monitoring data, or both, to units of the emission standardwithin this Chapter.

2. Nitric acid plants: Each nitric acid plant of greater than 300 tons perday production capacity, the production capacity being expressed as 100 percentacid located in an air quality control region where the Director has specificallydetermined that a control strategy for nitrogen dioxide is necessary to attain theambient air quality standard specified in R18-2-206, shall install, calibrate, usingnitrogen dioxide calibration gas mixtures, maintain, and operate a continuousmonitoring system for the measurement of nitrogen oxides which meets the performance specifications of this Section for each nitric acid producing facilitywithin such plant. -

3. Sulfuric acid plants: Each sulfuric acid plant as defined in R18-2-101_A., of greater than 300 tons per day production capacity, the productionbeing expressed as 100 percent acid, shall install, calibrate, using sulfur dioxidecalibration gas mixtures or other gas mixtures approved by the Director, maintain and operate a continuous monitoring system for the measurement of sulfurdioxide which meets the performance specifications of this Section for each suifuric acid producing facility within such a plant.4. Fluid bed catalytic cracking unit catalyst regenerators at petroleumrefineries. Each catalyst regenerator for fluid bed catalytic cracking units ofgreater than 20,000 barrels per day fresh feed capacity shall install, calibrate,maintain and operate a continuous monitoring system for the measurement of

9130/87 Supp. 87-3 58 © 1987 Arizona Secretary of State
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opacit which meets the performance specifications of this Section fir each

regenerator within such refinery.
U. Minimum specifications: Owners or operators of monitoring equip

ment installed to comply with this Section, except as provided in D.2. below,

shall demonstrate compliance with the following performance specifications.

1. The performance specifications set forth in Appendix B of 40 CFR 60

are incorporated herein by reference, and shall be used by the Director to deter

mine acceptability of monitoring equipment installed pursuant to this Section.

However where reference is made to the Administrator in Appendix B of 40

CFR 60, the term “Director” should be inserted for the purpose of this Section.

Also, where reference is made to the “Reference Method” in Appendix B of 40

CFR 60, the Director may allow the use of either the State approved reference

method or the Federally approved reference method as published in 40 CFR 60.

The performance specifications to be used with each type of monitoring system

are listed below.
a. Continuous monitoring systems for measuring opacity shall comply with

performance specification 1.
b. Continuous monitoring systems for measuring nitrogen oxides shall

comply with performance specification 2.
c. Continuous monitoring systems for measuring sulfur dioxide shall com

ply with performance specification 2
d. Continuous monitoring systems for measuring oxygen shall comply with

) performance specification 3.
e. Continuous monitoring systems for measuring carbon dioxide shall

comply with performance specification 3.
2. Exemptions: Any source which has purchased an emission monitoring

system(s) prior to September 11, 1974, may be granted an exemption by the

Director from meeting such test procedures prescribed in D.l. above for a five-

year period ending on August 29, 1982.
3. Calibration gases: Span and zero gases should be traceable to Nation

al Bureau of Standards reference gases whenever these reference gases are

available. Every six months from date of manufacture, span and zero gases shall

be reanalyzed by conducting triplicate analyses using the reference methods in

Appendix A. Part 60, Chapter 1, Title 40, CFR as amended: For sulfur dioxide,

use Reference Method 6; for nitrogen oxides, use Reference method 7; and for

carbon dioxide or oxygen, use Reference Method 3. The gases may be analyzed

at less frequent intervals if longer shelf lives are guaranteed by the manufacturer.
4. Cycling time: Time includes the total time required to sample, analyze

and record an emission measurement.
a. Continuous monitoring systems for measuring opacity shall complete a

minimum of one cycle of sampling and analyzing for each successive six-minute

period.
b. Continuous monitoring systems for measuring oxides of nitrogen, carb

on dioxide, oxygen, or sulfur dioxide shall complete a minimum of one cycle of

59
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operation (sampling, analyzing, and date recording) for each successive 15.minute period.
5. Monitor location: All continuous monitoring systems or monitoringC) devices shall be installed such that representative measurements of emissions ofprocess parameter (i.e., oxygen, or carbon dioxide) from the affected facilIty areobtained. Additional guidance for location of continuous monitoring systems toobtain representative samples are contained in the applicable performancespecifications of Appendix B of 40 CFR 60.6. Combined effluents: When the effluents from two or more affectedt> facilities of similar design and operating characteristics are combined beforebeing released to the atmosphere through more than one point, separatemonitors shall be installed.

7. Zero and drift: Owners or operators of all continuous monitoring systems installed in accordance with the requirements of this Section shall recordthe zero and span drift in accordance with the method prescribed by themanufacturer’s recommended zero and span check at least once daily, usingcalibration gases specified in Subsection C. as applicable, unless the manufacturer has recommended adjustments at shorter intervals, in which case suchrecommendations shall be followed; shall adjust the zero span whenever the 24-hour zero drift or 24-hour calibration drift limits of the applicable performancespecifications in Appendix B of Part 60, Chapter 1, Title 40 CFR are exceeded;L and shall adjust continuous monitoring systems referenced by D.2. of this Section whenever the 24-hour zero drift or 24-hour calibration drift exceed 10 percent of the emission standard.
8. Span: Instrument span should be approximately 200 percent of the expected instrument data display output corresponding to the emission standardfor the source.
E. Minimum data requirement: The following Paragraphs set forth theminimum data reporting requirements for sources employing continuousmonitoring equipment as specified in this Section. These periodic reports do notrelieve the source operator from the reporting requirements of Section R18-2-314.
1. The owners or operators of facilities required to install continuousmonitoring systems shall submit to the Director a written report of excess emissions for each calendar quarter and the nature and cause of the excess emissions, if known. The averaging period used for data reporting must correspondto the averaging period specified in the emission standard for the pollutantsource category in question. The required report shall include, as a minimum,the data stipulated in this Subsection.

2. For opacity measurements, the summary shall consist of the magnitudein actual percent opacity of all six-minute opacity averages greater than any applicable standards for each hour of operation of the facility. Average values maybe obtained by integration over the averaging period or by arithmetically averaging a minimum of four equally spaced, instantaneous opacity measurements per

I
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minute. An time periods exempted shall he deleted hefort dcIcrminng jn’.
averages in excess of opacity standards.

3. For gaseous measurements the summary shall consist of emission

averages in the units of the applicable standard for each averaging period during
which the applicable standard was exceeded.

4. The date and time identifying each period during which the continuous

monitoring system was inoperative, except for zero and span checks and the na

ture of system repair or adjustment shall be reported. The Director may require
proof of continuous monitoring system performance whenever system repairs or
adjustments have been made.

5. When no excess emissions have occurred and the continuous monitor
ing system(s) have not been inoperative, repaired, or adjusted, such information
shall be included in the report.

6. Owners or operators of affected facilities shall maintain a file of all in
formation reported in the quarterly summaries, and all other data collected
either by the continuous monitoring system or as necessary to convert monitor
ing data to the units of the applicable standard for a minimum of two years from
thi. date of collection of such data or submission o u h summaries.

F. Data reduction: Owners or operators of affected facilities shall use the
following procedures for converting monitoring data to units of the standard
where necessary.

1. For fossil-fuel fired steam generators the following procedures shall be
used to convert gaseous emission monitoring data in parts per million to gfmil.
lion cal (lb/million Btu) where necessary.

a. When the owner or operator of a fossil-fuel fired steam generator elects
under C.1.d. of this Rule to measure oxygen in the flue gases, the measurements
of the pollutant concentration and oxygen concentration shall each be on a con
sistent basis (wet or dry).

1. When measurements are on a wet basis, except where wet scrubbers are
employed or where moisture is otherwise added to stack gases, the following
conversion procedure shall be used:

E0=CF.( 20.9

/

ii. When measurements are on a wet basis and the water vapor content of
the stack gas is determined at least once every fifteen minutes the following con
version procedure shall be used:

E0 = 20.9

Note: This equation is approved in principle. Aproval for actual practice is

contingent upon demonstrating the ability to accurately determine B such that

61 Supp. 87-3 9130/87
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any absolute error in B, will not cause an error of more than 1.5 percent in
thc term.

( 20.9

iii. When measurements are on a dry basis, the following conversion proce
dure shall be used:

Eo=CF[ 20.9
20.9-%O

b. When the owner or operator elects under C.1.d. of this Section to
measure carbon dioxide in the flue gases, the measurement of the pollutant con
centration and the carbon dioxide concentration shall each be on a consistent
basis (wet or dry) and the following conversion procedure used;

E0=CF[ 100
%C02

lows:
= pollutant emission, g/miilion cal (lb/million Btu)

C = pollutant concentration, g/dscm (lb/dscf), determined by multipl%ing
the average concentration (ppm) for each hourly period by 4.16 x 10. M
gldscxn per ppm (2.64 x i0 M lb/dscf per ppm) where M = pollutant
molecular weight, gig-mole (lb/lb-mole), M = 64 for sulfur dioxide and 4.6 for
oxides of nitrogen.

C = pollutant concentrations at stack conditions, g/wscm (lb/wscf), deter
mined by multiplying the average concentration (ppm) for each one-hour period
by 4.15 x 10 M g/wscm per ppm (2.59 x i0 M lb/wscf per ppm) where M =
pollutant molecular weight, g/g mole (lb/lb mole). M = 64 for sulfur dioxide and
46 for nitrogen oxides.

%O2,%COZ = Oxygen or carbon dioxide volume (expressed as percent)
determined with equipment specified under D.1.d. of this Section.

F,F =. A factor representing a ratio of the volume of dry flue gases
generated to the caloriuic value of the fuel combusted (F), a factor representing
a ratio of the volume of carbon dioxide generated to the caloril’ic value of the
fuel combusted (Fe), respectively. Values of F and F are given in § 60,45(f) of
Part 60, Chapter 1, Title 40, Code of Federal Regulations.

F = A factor representing a ratio of the volume of wet flue gases generated
to the caloric value of the fuel combusted. Values of F are given in Reference
Method 19 of the Arizona Testing Manual.

c. The values used in the equations under F.1. above are derived as fol

9/30/87 Supp. 87-3 62 © 1987 Arizona Secretary of State
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I3 Proporticin h volunw of ater vapor in the ambient air. Approval
ma’ be given for determination of Bw by on-site instrumental measurement
provided that the absolute accuracy of the measurement technique can be
demonstrated to be within ± 0.7 percent water vapor. Estimation methods for
B are given in Reference Method 19 of the Arizona Testing Manual.

B = Proportion by volume of water vapor in the stack gas.
2. For sulfuric acid plants as defined in R18-2-10l the owner or operator

shall:
a. Establish a conversion factor three times daily according to the proce

dures of § 60.84(b) of Chapter 1, Title 40, Code of Federal Regulations;
b Multiply the conversion factor by the average sulfur dioxide concentra

tion in the flue gases to obtain average sulfur dioxide emissions in Kg/metric ton
(lb/short ton), and

c Report the average sulfur dioxide emission for each averaging period in
excess of the applicable emission standard in the quarterly summary

3. For nitric acid plants the owner or operator shall:
a. Establish a conversion factor according to the procedures of § 60.73(b) .

, .,... .,

of Chapter 1, Title 40, Code of Federal Regulations; . . .• ..• ‘•:.

b. Multiply the conversion factor by the average nitrogen oxides con
centration in the flue gases to obtain the nitrogen oxides emissions in the units of
the applicable standard;

c. Report the average nitrogen oxides emission for each averaging period
in excess of applicable emission standard in the quarterly summary.

4. The Director may allow data reporting or reduction procedures varying
from those set forth in this Section if the owner or operator of a source shows to
the satisfaction of the Director that his procedures are at least as accurate as
those in this Section. Such procedures may include but are not limited to the fol
lowing:

a. Alternative procedures for computing emission averages that do not re.
quire integration of data (e.g., some facilities may demonstrate that the
variability of their emissions is sufficiently small to allow accurate reduction of
data based upon computing averages from equally spaced data points over the
averaging period).

b. Alternative methods of converting pollutant concentration measure
ments to the units of the emission standards.

Historical Nota
Adopted eff. May 14, 1979 (Supp. 79-1). Amended eff. Oct. 2, 1979 (Supp. 79-5). Editorial
correction, Subsection C., Paragraph 1., Subparagraph d. (Supp 80.2). Amended eff. )uty9,
1980 (Supp. 80.4). Former Section R9-3-313 renumbered without change as R18-2.313
(Supp. 87.3).

R18-2-314. Excess emissions reporting
A. The owner or operator of any source issued an installation, conditional

or operating permit shall report to the Director or his designated representative

63 Supp. 87-3 9/30/87
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an emissions in excess of the limits establishid by this Chapter or thc applicablcinstallation or operating permit. Such report shall be in writing and shall he submitte.d within fifteen working days of the date on which the excess emissions occurred.
B. The excess emissions report shall contain the following information:1. The identity of the stack and/or other emission points where the excessemissions occurred.
2. The magnitude of the excess emissions expressed in the units of the applicable emission limitation and the operating data and calculations used indetermining the magnitude of the excess emissions.
3. The time and duration or expected duration of the excess emissions.4. The identity of the cquipment causing the excess emissions.5. The nature and cause of such emissions.
6. If the excess emissions were the result of a malfunction, steps taken toremedy the malfunction and the steps taken or planned to prevent the recurrence of such malfunctions.
7. The steps that were or are being taken to limit the excess emissions. Ifthe source’s operating permit contains procedures governing source operationduring periods of start-up or malfunction and the excess emissions resulted fromstart-up or malfunction, the report shall contain a list of the steps taken to comply with the permit procedures.
C. Information required to be submitted by this Rule shall be summarizedand reported in writing to the Director in accordance with provisions containedin the applicable installation or operating permit issued pursuant to the requirements of this Chapter.

Historical Note
Adopted eff. May 14, 1979 (Supp. 79-1). Amended eff. July 9, 1980 (Supp. 80-4). FormerSection R9-3-314 renumbered without change as R18-2.314 (Supp. 87-3).

R18.2-315. Posting of permit
A person who has been granted an operating permit shall firmly affix suchpermit, an approved facsimile of such permit, or other approved identificationbearing the permit number upon such equipment for which the permit is issuedin such a manner as to be clearly visible and accessible. In the event that suchequipment is so constructed or operated that such permit cannot be so placed,the permit shall be mounted so as to be clearly visible in an accessible placewithin a reasonable distance of such equipment or maintained readily availableat all times on the operating premises.

Historical Note
Adopted eff. May 14, 1979 (Supp. 79.1). Amended eff. July 9, 1980 (Supp. 804). FormerSection R9-3-315 renumbered without change as R.18-2.315 (Supp. 87.3).

/
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Rl-2-316. Notict b building permit ageticies

All agencies of the county or political subdivisions of the county that issue or

grant building permits or approvals shall examine the plans and specifications

submitted by an applicant for a permit or approval to determine if an air pollu

tion installation permit will possibly he required under the provisions of the rules

and regulations in this Chapter. If it appears possible that such installation per

mit will be required, the agency shall give written notice to such applicant to

contact the Director and shall furnish a copy of such notice to the Director.

Historical Note
Adopted elf. May 14, 1979 (Supp. 79-1). Former Section R9-3-316 renumbered without

change as R18-2-316 (Supp. 87.3).

R.18-2-317. Permit nontransferable; exception

A. An installation permit or an operatIng permit shall not be transferable,

whether by operation of law or otherwise, either from one location to another,

from one piece of equipment to another, or from one person to another.

B. This Rule shall not apply to mobile or portable machinery or equipment

which is transferred from one location to another provided that the owner or

operator of such equipment notifies the Director in writing of the transfer at

least thirty days before the transfer. The notification required under this Subsec

lion shall include:
1. A description of the equipment is to be transferred including the

operating permit number for such equipment.

2. A description of the present location;

3. A description of the location to which the equipment is to be trans

ferred, including the availability of all utilities, such as water and electricity,

necessary for the proper operation of all control equipment;

4. The date on which the equipment is to be moved; and

5. The date on which operation of the equipment viil begin at the new

location.

Historical Note
Adopted elf. May 14, 1979 (Supp. 79.1). Former Section R9-3-317 renumbered without

change as R18-2-17 (Supp. 87-3).

Ch. 2 AIR POLL’TION (ONTROL RI 8-2-318

4•.

R18-2-318. Denial or revocation of an installation or operating permit

A. The Director shall deny an installation or operating permit to a person

applying for such permit if that person does not demonstrate that the source for

which the permit is sought is so designed, controlled, or equipped with such air

pollution control equipment that the source may be expected to comply with the

provisions of Article 1, Chapter 14, Title 36 of the Arizona Revised Statutes, the

provisions of the regulations in this Chapter or the provisions of its permit.

B. The Director may revoke an installation or operating permit issued pus

suant to this Chapter if:

65 Supp. 87-3 9/30/87
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I. The Director has reasonable cause to believe that the permit was obtained by fraud or misrepresentation.
2. The person applying for the permit failed to disclose a material fact ret) quired by the permit application form or the regulation applicable to the permit,of which the applicant had or should have had knowledge at the time the application was submitted.
3. The terms and conditions of the permit have been or are being violated.C. If the Director denies or revokes an operating permit under this Section, the notice of such denial or revocation shall be served on the applicant orE permittee by certified mail, return receipt requested. The notice shall be a statement detailing the grounds for the action sought.

Historical Note
Adopted eff. May 14, 1979 (Supp. 79-1). Former Section R9-3-318 renumbered withoutchange as R18-2-318 (Supp. 87-3).

R18-2-319. Permft fees
A. Prior to issuance of an installation or operating permit or renewal of anoperating permit for any source for which a permit is required under this Chapter, the applicant for the permit shall pay to the Director a fee in the amount setforth in Appendix 4.
B. The fee charged for an installation or operating permit shall be sufficient to cover:
1. The reasonable cost of reviewing and acting upon the application forthe permit, and
2. The reasonable costs of implementing and enforcing the terms and conditions of the permit (not including any court costs or other costs associated withany enforcement action).

historical NoteAdopted eff. May 14, 1979 (Supp. 79-1). Former Section R9.3-319 renumbered withoutchange as Ri8-2-319 (Supp. 87.3).

R18-2-320. Reserved

R18-2-321. Operating permits containing the terms and conditions ofprimary nonferrous smelter orders (NSO) or Federal delayedcompliance orders (DCO)
A.. An operating permit containing the terms and conditions of either aDCO or NSO may be issued for a period of greater than one year correspondingto the life of the NSO or DCQ. The Director may alter or amend the terms andconditions of an NSO or DCO operating permit as required for consistency withthe Federa] Clean Air Act, as amended.
B. The owner or operator of such a source shall be required to furnish theDirector with a quarterly report of the status of the source and construction

.0/i.
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proeress Reporting by the ownlr of a source hng an NSO or IX’() shall con

form as a minimum to Sections R18-2-703, R18-2.704, R18-2-705, and if ap

plicable, R18-2-706. In addition, the Director shall receive copies of any reports

to EPA under these orders. Certain additional reporting requirements and con

ditions may be specified by the Director in operating permits issued under this

Section.
C. For the purpose of this Chapter, sources operating under a consent

decree issued by a Federal court shall meet the same requirements as these with

aDCO.

Historical Note
Adopted eff. Sept. 22, 1983 (Supp. 83.5). Former Section R9-3-321 renumbered without

change as R18-2.321 (Supp. 87.3).

R18.2-322. Temporary conditional permits

Temporary conditional permits may be issued by the Director in accordance

with A.R.S. § 36-1711.

Historical Note
Adopted eff. Sept. 22, 1983 (Supp. 83.5). Former Section R9-3.322 renumbered without

change as R18.2.322 (Supp. 87.3).

R18-2-323. Stack height limitation
A. The limitations set forth herein shall not apply to stacks or dispersion

techniques used by the owner or operator prior to December 31, 1970, for which

the owner br operator had:
1. Begun, or caused to begin, a continuous program of physical on-site

construction of the stack;
2. Entered into building agreements or contractual obligations, which

could not be cancelled or modified without substantial loss to the owner or

operator, to undertake a program of construction of the stack to be completed in

a reasonable time; or
3. Coal fired steam electric generating units, subject to the provisions of

Section 118 of the Federal Clean Air Act which commenced operation before

July 1, 1975, with stacks constructed under a construction contract awarded

before February 8, 1974.
B. The degree of emission limitation required of any source after the

respective date given in Subsection A. above for control of any pollutant must

not be affected by so much of any source’s stack height that exceeds good en

gineering practice or by any other dispersion technique.

C. The good engineering practice (GEE’) stack height for any source seek

ing credit because of plume impaction which results in concentrations in viola

tion of national ambient air quality standards or applicable prevention of

signilicant deterioration increments can be adjusted by determining the stack

height necessary to predict the same maximum air pollutant concentration on

(h. 2
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any elevated terrain feature as the maximum concentratic’n associated with theemission limit which results from modelling the source using the GEP stackheight as determined herein and assuming the elevated terrain features to beequal in elevation to the GEP stack height. If this adjusted GEP stack height isgreater than stack height the source proposes to use, the source’s emissionlimitation and air quality impact shall be determined using the proposed stackheight and the actual terrain heights.
11 Before the State issues a permit to a source based on a good engineering practice stack height that exceeds the height allowed by Subparagraphs a.and b. of the GEP definition given herein, the State must notify the public of theavailability of the demonstration study and must provide opportunity for publichearing on it.

Historical NotfAdopted eff. Sept. 22, 1983 (Supp. 83.S). Former Section R9-3-323 renumbered withoutchange as R18-2-323 (Supp. 87.3).
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Ch. 2 AIR POLLUTION CONTROL RI 8-2-402

ARTICLE 4. EMISSIONS FROM ExlsTIN(;
AND NEW NONPO1NT SOURCES

R18-2-401. General
For purposes of this Article, any source of air contaminants which due to lack

of an identifiable emission point or plume cannot be considered a point source,
shafl be classified as a nonpoint source. In applying this criteria, such items as
air-curtain destructors, heater-planners, and conveyor transfer points shall be
considered to have identifiable plumes. Any affected facility subject to regulation
under Article 5 of this Chapter or A.A.C. Title 9, Chapter 3, Article 8, shall not
be subject to regulation under this Article.

Historical Nots
Adopted cf! May 14,1979 (Supp. 79-1). Amended eff. Oct. 2.1979 (Supp. 79-5). Fornier Sec
tion R9-3-401 renumbered without change as Section R18-2-401 (Supp. 87.3).

R18.2-402. Unlawful open burning
A. Notwithstanding the provisions of any other Rule in this Chapter, it is

unlawful for any person to ignite, cause to be ignited, permit to be ignited, or suf
fer, allow or maintain any open outdoor fire.

B. “Open outdoor fire”, as used in this Rule, means any combustion of
combustible material of any type outdoors, in the open where the products of
combustion are not directed through a flue. “Flue”, as used in this Rule, means
any duct or passage for air, gases or the like, such as a stack or chimney.

C. The following fires are excepted from the provisions of this Rule:
1. Fires used only for cooking of food or for providing warmth for human

beings or for recreational purposes or the branding of animals or the use of or
chard heaters for the purpose of frost protection in farming or nursery opera
tions.

2. Any fire set or permitted by any public officer in th performance of of
ficial duty, if such fire is set or permission given for the purpose of weed abate
ment, the prevention of a fire hazard, or instruction in the methods of fighting
fires.

3. Fires set by or permitted by the State entomologist or county agricul
tural agents of the county for the purpose of disease and pest prevention.

4. Fires set by or permitted by the Federal government or any of its depart
ments, agencies or agents, the State or any of its agencies, departments or politi
cal subdivisions, for the purpose of watershed rehabilitation or control through
vegetative manipulation.

D. Permission for the setting of any fire given by a public officer in the per
formance of official duty under Paragraphs 2., 3., or 4. of Subsection C., shall be
given, in writing, and a copy of such written permission shall be transmitted im
mediately to the Director of the Department of Environmental Quality and the
control officer, if any, of the county, district or region in which such fire is al
lowed. The setting of any such fire shall be constructed in a manner and at such
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time as approsed by the Director, unless doing so would defeat the purpose ofthe exemption.
E. The following fires may be excepted from the provisions of this Sectionc when permitted in writing by the Director of the Department of EnvironmentalQuality or the control officer of the county, district or region in which such fire isallowed:
1. Fires set for the disposal of dangerous materials where there is no safealternative method of disposal.
a. “Dangerous material” is any substance or combination of substanceswhich is able or likely to inflict bodily harm or property loss unless neutralized,consumed or otherwise disposed of in a controlled and safe manner.b. Fires set for the disposal of dangerous materials shall be permitted onlywhen there is no safe alternative method of disposal, and when the burning ofsuch materials does not result in the emission of hazardous or toxic substanceseither directly or as a product of combustion in amounts which will endangerhealth or safety.

2. Open outdoor fires for the disposal of ordinary household trash in anapproved waste burner in nonurban areas of less than 100 well spread out dwelling units per square mile where no refuse collection and disposal service is available.
a. An “approved waste burner” is an incinerator constructed of fire resisg tant material with a cover or screen which is closed when in use having openingsin the sides or top no greater than one inch in diameter.b. Open burning of the following materials is forbidden: Garbage resulting from the processing, storage, service or consumption of food; asphaltshingles; tar paper; plastic and rubber products (such as waste crankcase oil,transmission oil and oil filters); transformer oils; and hazardous material containers including those that contained inorganic pesticides, lead, cadmium, tuercury, or arsenic compounds.

F. The Director of the Department of Environmental Quality or the airpollution control officer, if any, of the county, district, or region may delegate theauthority for the issuance of allowable open burning permits to responsible localofficers. Such permits shall contain conditions limiting the manner and the timeof the setting of such fires as specified in the Arizona Guidelines for Open Burning and shall contain a provision that all burning be extinguished at the discretion of the Director or his authorized representative during periods ofinadequate atmospheric smoke dispersion, periods of excessive visibility impairment which could adversely affect public safety, or periods when smoke is blowninto populated areas so as to create a public nuisance.1. Any local officer delegated the authority for issuance of open burningpermits shall maintain a copy of all currently effective permits issued including ameans of contacting the person authorized by the permit to set an open fire inthe event that an order for extinguishing of open burning is issued.

S
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Ch. 2 AIR POLLUTiON CONTROL RI 8-2-403

(. Nothing in this Rule isintcndcd to prmit any proctice which is a viola

tion of any statute, ordinance, rule or regulation.

Historical Nots
Amended elf. Aug. 6, 1976 (Supp. 76.4). Former Section R9-3402 repeated, new Section R9-

3-402 adopted elf. May 14, 1979 (Supp. 79-1). Amended and adopted by reference Opet
Euriing GuideJinesfar Air Poiiwion Control elf. Sept. 22,1983 (Supp. 83-5). Former Sec

tion R9-3-402 renumbered without change as Section R18-2-402 (Supp. 87-3).

R18-2-403. Forestry management
A. All national parks and national forests having areas which extend into

more than one county of the State of Arizona, as well all State parks and forests
shall be under the jurisdiction of the Director in all matters relating to
prescribed burning or slash disposal.

B. Each entity mentioned in Subsection A. shall comply with the followiiig
1. Each national park, State park, national forest or State forest

hereinafter called forest will apply directly to the Bureau for an annual burning
permit for all planned burning projects. Application will be made in the spring
of the year, prior to June 1 for the ensuing fiscal year.

2. The application shall be in the form of a letter listing all projects.
Enclosed with the letter will be copies of the Park Service or Forest Service ap
proved burning plans for each planned project. A map of the burn and im
mediate surrounding area must accompany each plan.

3. The application and the Park Service or Forest Service plans will list the
following:

a. Approximate date the project will start.
b. Location of project by sections, townships, or ranges.
c. Approximate elevation of project.
d. Aspect of any slopes.
e. Description of fuel to be burned.
f. Prescribed conditions for fire (e.g. time cf day, fuel moisture, weather).
4. Each forest as part of the applicatiou ‘dll provide the Bureau with one

emergency or 24-hour telephone number.
S. Each forest will notify the Bureau when a project planned starting date

is later changed. Notification will be by telephone. Any other changes, such as
fuel type, duration of burn or location, should be included in this notification.

6. The determination to allow burning will be made on a day-by-day basis.
It is the responsibility of each park or forest to telephone the Bureau for such a
determination. Large fires and those that continue during nighttime hours will
require special forecasts made by the national weather service, the Department’s
meteorologist, or by the permittee if forecast procedures are approved by the
Department. On site meteorological measurements by the permittee may be re
quired as inputs to dispersion forecasts and smoke management during the burn.

7. Once each year, on or before December 31, the Forest Service or Parks
Service shall submit to the Bureau a report outlining the progress of research
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and development concerning the effects of forest burn programs on air quaht.Such report shall include, where applicable, innovations in the management ofprescribed burning using meteorological data, as well as special burningt) methods, or innovative equipment. Alternatives to burning shall also be considered. Research as to cost effectiveness of the various methods should also beincluded.

Historical NoteFormer Section R9-3-403 repealed, new Section R9-3-403 adopted eff. May 14, 1979 (Supp.r 79-1). Former Section R9-3-403 renumbered without change as Section R18-2-403 (Supp.87-3).

R18-2-404. Open areas, dry washes or riverbedsA. No person shall cause, suffer, allow, or permit a building or its appurtenances, or a building or subdivision site, or a driveway, or a parking area, or avacant lot or sales lot, or an urban or suburban open area to be constructed,used, altered, repaired, demolished, cleared, or leveled, or the earth to bemoved or excavated, without taking reasonable precautions to limit excessiveamounts of particulate matter from becoming airborne. Dust and other types ofair contaminants shall be kept to a minimum by good modern practices such asusing an approved dust suppressant or adhesive soil stabilizer, paving, covering,landscaping, continuous wetting, detouring, barring access, or other acceptablemeans.
B. No person shall cause, suffer, allow, or permit a vacant lot, or an urbanor suburban open area, to be driven over or used by motor vehicles, trucks, cars,cycles, bikes, or buggies, or by animals such as horses, without taking reasonableprecautions to limit excessive amounts of particulates from becoming airborne.Dust shall be kept to a minimum by using an approved dust suppressant, or adhesive soil stabilizer, or by paving, or by barring access to the property, or byother acceptable means.

C. No person shall operate a motor vehicle for recreational purposes in adry wash, riverbed or open area in such a way as to cause or contribute to visibledust emissions which then cross property lines into a residential, recreational, institutional educational, retail sales, hotel or business premises. For purposes ofthis Subsection “motor vehicles” shall include, but not be limited to trucks, cars,cycles, bikes, buggies and three-wheelers. Any person who violates theprovisions of this Subsection shall be subject to prosecution under A.R.S. 36-1720.

Historical NoteFormer Section R9-3-404 repealed, new Section R9-3-404 adopted eff. May 14, 1979 (Supp.79-1). Amended by adding Subsection C. eff. Sept. 22, 1983 (Supp. 83.5). Former SectionR9-3.404 renumbered without change as Section R18-2.4G4 (Supp. 87-3).
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Ch. 2 AIR POLLUTION CONTROL R18-2-407

R18-2-405. Roadways and strects

A.. No person shall cause, suffer, allow or permit the use, repair, construc

tion or reconstruction of a roadway or alley without taking reasonable precau

tions to prevent excessive amounts of particulate matter from becoming

airborne. Dust and other particulates shall be kept to a minimum by employing

temporary paving, dust suppressants, wetting down detouring or by other

reasonable means.
B. No person shall cause, suffer, allow or permit transportation of

materials likely to give rise to airborne dust without taking reasonable precau

tions, such as wetting, applying dust suppressants, or covering the load, to

prevent particulate matter from becoming airborne. Earth or other material that

is deposited by trucking or earth moving equipment shall be removed from

paved streets by the person responsible for such deposits.

HIstorical Note

Former R9-3-405, Other industries, renumbered P.9-3.406, new Section adopted eff. Sept. 17,

1975 (Supp. 75-1). Former Section P.9-3-405 repealed, new Section P.9-3-405 adopted eff.

May 14,1979 (Supp. 79.1). Amended efi, Oct. 2, 1979 (Supp. 79-5). Former Section P.9-3-

405 renumbered without change as Section R18-2-405 (Supp. 87.3),

R18-2-406. Material handling
No person shall cause, suffer, allow or permit crushing, screening, handling,

transporting or conveying of materials or other operations likely to result in sig

nificant amounts of airborne dust without taking reasonable precautions, such as

the use of spray bars, wetting agents, dust suppressants, covering the load, and

hoods to prevent excessive amounts of particulate matter from becoming air

borne.

HIstorical Note
Former Section R9.3-405, renumbered eff. Sept. 17,1975 (Supp. 75-1). Former Section R9-

3-406 repealed, new Section P.9.3-406 adopted eff. May 14, 1979 (Supp. 79-1). Former Sec

tion P.9-3-406 renumbered without change as Section R18-2-406 (Supp. 87.3).

R18-2-407. Storage piles
A. No person shall cause, suffer, allow, or permit organic or inorganic dust

producing material to be stacked, piled, or otherwise stored without taking

reasonable precautions such as chemical stabilization, wetting, or covering to

prevent excessive amounts of particulate matter from becoming airborne.

B. Stacking and reclaiming machinery utilized at storage piles shall be

operated at all times with a mInimum fall of material and in such manner, or with

the use of spray bars and wetting agents, as to prevent excessive amounts of par

ticulate matter from becoming airborne.

HIstorical Note

Adopted eff. May 14, 1979 (Supp. 79.1). Former Section R9-3-407 renumbered without

change as Section RI 8-2-407 (Supp. 87-3).
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R1g-2-4o. Mineral tailings
No person shall cause, suffer, allow, or permit construction of mineral tail

ings piles without taking reasonable precautions to prevent excessive amounts of
particulate matter from becoming airborne. Reasonable precautions shall mean
wetting, chemical stabilization, revegetation or such other measures as are ap
proved by the Director.

Historical NoteAdopted elf. May 14, 1979 (Supp. 79.1). Amended elf. Oct. 2,1979 (Supp. 79-5). Former
Section R9.3-408 renumbered without change as Section R18-2-408 (Supp. 87.3).

R18-2-409. Agricultural practicesNo person shall cause, suffer, allow or permit the performance of agricul
tural practices including but not limited to tilling of land and application of fer
tilizers without taking reasonable precautions to prevent excessive amounts of
particulate matter from becoming airborne.

Historical NoteAdopted elf Ma3 14 1979 (Supp 79 1) Former Section R9 3-409 renumbered without
change as Section R182-4O9 (Supp. 87.3).

R18-2-410. Evaluation of nonpoint source emissionsOpacity of an emission from any nonpoint source shall not be greater than 40
percent measured in accordance with the Arizona Testing Manual, Reference

. .

Method 9. Open fires permitted under R18-2-402 and R18-2-403 are exempt
from this requirement.

Historical NoteAdopted elf. May 14, 1979 (Supp. 79.1). Former Section R9-3-410 renumbered without
change as Section RI 8-2-410 (Supp. 87.3).
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